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PARKER & LESTER, i 


— ESTABLISHED 1830. —— 


MANUFACTURFons. ORMSIDE STREET, LONDON, S.E. 


AND CONTRACTORS. 
































LY MAKERS 


pret ANTIMONY PAINT & PARKER'S IMPERIAL BLACK VARNISH. 


OXIDE PAINTS, OILS, AND GENERAL STORES, FOR GAS AND WATER WORKS. | : a 
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SAFETY GAS-MAIN eipiscalagctencgaa . 
STOPPER, GAS-LEAK INDICATORS. WY 
FOR r FOR ; 
i FOURLY DURING ALTE GROUND USE. J A i PURIFIER FOR } : FOR 
™ FLUSH BOXES fi §==©=—-BLOW-OFF GAS, AIR, } TEMPERATURE 
. , — ETC. VALVES. WATER, STEAM, IN 
So ———— OS OR VACUUM, GAS-MAINS. 








HIGHLY FOR Many Thousands in Daily Operation. 
SENSITIVE. HARD — 
LONG RANGE. USAGE. J. W. & C. J. PH I L LIP s, 
WITH ALL 23, COLLEGE HILL, 
LATEST IMPROVEMENTS. LONDON, E.C. 











GAS COOKER REPLACEMENTS 


ANY PATTERN MADE INTERCHANGEABLE WITH THE PART NOW IN USE. 


A. G. CLOA EF E,, 


54, HOLBORN YWiIADUCT, LONDON, E.C. 


BIGGS, WALL, « CO., 


SS GAS ENGINEERS, 
| 


4 13, CROSS ST., LONDON. 
Telegrams: “RAGOUT, LONDON.” Telephone No. 273 Central. 


EXHAUSTING 
~ MAGHINERY 


COMBINED ENGINES AND EXHAUSTERS 


for Small Works, with Gas or Steam 


Engines; profitable investment; 10 per 


Telegrams: ‘“‘AMOUR, LONDON.’’ 
Telephone Nos.: 1890 HOLBORN; CENTRAL 194. 


























cent. increase in yield of Gas; improves 
the quality, prevents deposition of 
Carbon, and does not increase labour. 








Drawings, Specifications, and 








Estimates free. 
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JOSEPH EVANS & SONS, wovveristern 








London Address: 
Salisbury House, London Wall, London, E.C. 







Telegrams: 
“EVANS, WOLVERHAMPTON,” 


PLEASE APPLY National Telephone No. 7039, 


FOR CATALOGUE Ne. 8. 
TRADE \ 
FIRST AWARDS 
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See next Week’s Advertisement for Steam-Pumps, Tar and Liquor Pumps, &c, 


=. EDWARD GCOCKEY & SONS, LTD, =. 


GASHOLDERS IN EITHER STEEL OR WROUGHT IRON. 
GASHOLDER TANKS IN STEEL, WROUGHT OR CAST IRON. 
































CAST-IRON COLUMNS. HYDRAULIC MAINS, 
FOUL MAINS. 
STEEL or WROUGHT CONDENSERS. 
IRON STANDARDS. RETORT-LIDS. 
(Any Section.) PURIFIERS. 
HYDRAULIC LIFTS, 
INLET and OUTLET ROOFS. 


4 BOILERS in either 
WROUGHT IRON or 
STEEL. 


PIPES in either CAST 
or WROUGHT IRON, or |. 
STEEL. 




















LAMP COLUMNS, MAIN PIPES, and IRREGULARS always in Stock. 


THE IRON-WORKS, FROME, SOMERSET. 


London Office: 181, QUEEN VICTORIA STREET, E.C. BALE & HARDY, Agents. 












Every Description of 


FIRE-CLAY GOODS 


OF BEST QUALITY ONLY. 










Personal attention given 
to all erders. 










INCLINED 

AND HORIZONTAL 
RETORTS ‘Paraties ‘sections. 
SPECIALS FOR WATER GAS PLANTS 


CHECKER BRICKS ALWAYS IN STOCK 
LARGE STOCKS KEPT. 
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THE BARROWFIELD IRON-WORKS, LTD,, 


GAS ENGINEERS AND CONTRACT ORS, 


Telegrams : 
GASOMETER, ng ci GLASGOW. 














a 
























GLASGOW.” a — — #£. 
OIL PLANT => Fe if. GAS APPARATUS 
AND CHEMICAL | OF EVERY 
—— ‘ 7 oe DESCRIPTION. 
BRIDGES, or, 
GIRDERS, RETORTS, 
WHARVES, CONDENSERS, 
PIERS. SCRUBBERS, 
otis PURIFIERS. 
ROOFING sil 
OF GASHOLDERS 
EVERY STYLE. AND 
PIPES, VALVES, TANKS. 
AND ie: 
CONNECTIONS. ES neh ENGINES, 
bee a al EXHAUSTERS, 
London Office: ease wee ae ~ i STEAM-BOILERS, 
6, LITTLE BUSH LANE, Ber: cpanel ) AND 
Weck’s Centre-Yalve for 30-inch Connections for GRANTON GAS-WORKS of the 
CANNON STREET, E.C. EDINBURGH and LEITH CORPORATIONS GAS COMMISSIONERS. FITTINGS. 





GEORGE ORME & GO. (Branch of Meters Ltd) 
ATLAS METER WORKS, 
aie PARK STREET, OLDHAM. 
oh | 
NEW CENTURY r PATTERN 


Srepayment Gas-Ieeiers 


Fitted with Detachable Attachments. 





Satent 
Coin 








Arranged for 1d.,1s., or any other Coin desired. 


Wh 
= Stell 





Change of Price effected by simply 
removing Crown Wheel “A” and 


Sahat 4 | | | = erase: 


replacing same with _ =a le 
another Wheel. = i 
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NEWTON, CHAMBERS, & CO., 


LIMITED. 
THORNCLIFFE IRON-WORKS, near SHEFFIELD. 
Established 1790 
LONDON OFFICE: 19, Great George Street, WESTMINSTER. 
Telegraphic Addresses, “ NEWTON, SHEFFIELD,” “ ACCOLADE, LONDON.” 


GAS ENGINEERS, IRONFOUNDERS, and CONTRACTORS. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


PLANT, APPARATUS, AND MACHINERY FO;x GAS AND CHEMICAL WORKS. 
RETORTS AND FITTINGS, MOUTHPIECES witTH SELF-SEALING LIDS. 
IMPROVED COAL AND COKE HANDLING PLANT, CONVEYORS, AND ELEVATORS. 
CONDENSERS, SCRUBBERS, AND WASHERS. 


PURIFIERS with Planed Joints a Speciality. 


PATENT CENTRE-VALVES, RACK AND SCREW VALVES, WOOD GRIDS AND 
SCRUBBER-BOARDS, CAST-IRON MAINS, AND SPECIALS. 
STRUCTURAL WORK, COLUMNS, GIRDERS, AND ROOFING 
GASHOLDERS, CAST-IRON OR STEEL TANKS: 


DESIGNS, SPECIFICATIONS, and ESTIMATES FREE. 


PIG IRON (Sszc.-~) for Engine Cylinders. GAS COAL famous for its Unrivalled excellence. 


BARRY, HENRY, & CO.., 


— LIMITEC. 










































Rope & Belt Pulleys, 
Spur & Bevel Wheels, 
Shafting & Couplings, 

Pedestals, & Fixings. 








WORKS : 


ABERDEEN, 
SCOTLAND. 












Specialities : Specialities 
TRANSMISSION TRANSMISSION 
OF OF 
POWER. MATERIALS. 


Conveyors, 
Elevators, 
Grinding Machinery, 


Motors. 








AND 


= 164, MARK LANE 














LONDON: E.C. 

















GAS ENGINEERS. 





CONTRACTORS FOR, AND ERECTORS OF, ALL GAS-WORKS PLANT. 


REGENERATORS, GENERATORS, ano 


COMPLETE INSTALLATIONS OF HORIZONTAL AND INCLINED RETORTS. 


NEWTON CHAMBERS, CANNON Sv, BIRMINGHAM. 
















DIRECT-FIRED RETORTS. 


RESULTS GUARANTEED. 




















ADDRESS— 
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Fig. 607. 600 c.p. Fig. 35a. 300 c.p. 
Self-Intensifying. Self-Intensifying. 





Fig. 35. 100 c.p. 


SPECIALLY LOW PRICES 
TO LIGHTING AUTHORITIES. 


Thousands of the above Lamps in use and giving 
satisfaction. 





EVERY LAMP GUARANTEED. 





TH E 


WELSBACH INCANDESCENT GASLIGHT C0. 


2 to 14, Palmer Street, WESTMINSTER, S.W 
- 990 WEST. 





Telephone : 


Telegrams: “WELSBACH, LONDON,”’ 
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Ell 


JOHN BROWN & CO., LTD., SHEFFIELD, 


Proprietors ot 


ALDWARKE MAIN, GAR HOUSE, & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 


ALDWARKE MAIN GAS COAL 


Analysis: 12,600 Feet of 19-Candle Gas per Ton. 
Value in Pounds of Sperm, 820C°20. 


VERY FREE FROM IMPURITIES. 











TELEGRAMS: “ATLAS, SHEFFIELD.” 


JAGER exta P 


ADOPTED AT 





——- 
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SAM:L CUTLER & SONS 





MILLWALL, LONDON. 


No. 199. 


a> D. ster & CO,, Lo 


Show-Rooms - Offices: 55 & 56, HIGH HOLBORN, LONDON. 
of TALC PLATE ,iampand’ Harpur Mews, Theobald’s Road, LONDON. 































SOLE MANUFACTURERS OF 
‘BENNETT ’S’’ 


Patent STORM PROOF STREET LAMP. 


MAKERS OF 
/ OUTSIDE LAMPS of every description; also METERS, 
SAVE YOUR MANTLES! SERVICE CLEANSERS, and GAS FITTINGS. 


COPPER CHIMNEY 
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KING’S 


Pressure 
Gauge 


CAST IRON. 


WITH LARGE DIALS 
115 & 165 inch diameter. 




















For CLEAN or FOUL 
GASES. 





Any Range of Pressure or Exhaust. 





MADE BY 


James MILNE& SON 


LIMITED, 
Milton House Works, EDINBURGH 


Also at LONDON, GLASGOW, and LEEDS. 























TIMMIS’S PATENT 


CLINKERING DOOR, 


For Illustrated Advertisement, with full Par- 
ticulars, see “JOURNAL” for April 4, p. 66. 


GEO. H. TIMMIS, 


River Stour Works, STOURBRIDGE. 


Telegrams: ** TIMMIS, LYE.” National Telephone: 13, LYE. 


oof HARPER & MOORES, LTD., 


STOURBRIDGE. 














ARROL-FOULIS 
Patent Automatic Machinery 


FOR 


DRAWING AND CHARGING 
GAS-RETORTS. 


Full Particulars may be obtained from the 
Sole Makers, 


SIR WILLIAM ARROL & CO., Limited, 


GLASGOW. 


[See Illustrated Advertisement, June 6, p. 630.] 
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P  vesnonpeltanss HULETT, & CHANDLER, LTD., 


“STANDARD” PURIFYING GRIDS 


(F. D. MARSHALL’S PATENT) 


Manufactured under License from Messrs. S. Cutler & Sons, Millwall, London. 








UPWARDS OF GOO PURIFIERS FITTED. 
CAPACITY LARGELY INCREASED. 50°/, CHEAPER THAN ANY OTHER PATENTED SYSTEM, 


NO ALTERATION REQUIRED TO PURIFIERS. 








Extract from recent Report in respect of Four 20 feet Square Purifiers at a London Works: 


“ Serious difficulty previously experienced with back pressure overcome, notwithstanding nearly 15 per cent. 
increase in maximum daily output.” 
‘ Number of changes reduced by 9°37 per cent.” 
«Saving in Purification wages 18°96 per cent.” 
« Extensions postponed.” 
OTHER REPORTS AND REFERENCES ON APPLICATION. 


ADDRESS: Palace Chambers, Bridge Street, WESTMINSTER, S.W, 


THE WIGAN GOAL & IRON CO., LIM 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS — COLLIERIES, and supply 
the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


CN a AND EST ee. 6, CORPORATION STREET, BIRMINGHAM—Sole Agent: A. C. SCRIVENER, 








Telegraphic Address : “WIGAN, BIRMINGHAM.” Telephone No. 200 
pistrict orrice: 6, STRAND, LONDON—C. PARKER € SON, Sole Agents. 
Telegraphic Address: “ Parker, London.” 





Tue GAS-METER COMPANY, Lo. 


WORKS: 238, Kingsland Road, LONDON, N.E.; 
Union Street, OLDHAM ; ericong Street, DUBLIN; 20, Fennel Street, MANCHESTER. 


iM 
i 


i 


To change Price of Gas, 
remove Wheels marked 
T & B (Top & Bottom) ; 
replacing them with 1 > 142 DALSTON. 
other Price Wheels sent & | ) | —_ rocmene| No 
free on application. | 1 es 
| | | 
| & 
bh bi hil 
1 es 


| . hi Th 
| | i | - io i sf i 
| ti a 


i 





ia ‘METER LONDON.” 

Telegraphic | ‘‘METER OLDHAM.” 

Addresses : en ‘METER DUBLIN.” 
‘METER MANCHESTER. 










ss 


Front View. with Sete Index beset en 








June 27, 1905-] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 933 





wr 


VERITAS" 


CAS 
MANTLES 





Manufactured from Ramie fibre, many 
times stronger than the usual cotton base, 


Do not shrink or buckle under the Bunsen 
flame, but retain their shape and offer the 
whole of their surface for the conversion 
of heat into light. 


Illuminating power maintained for 800 
to 1000 hours. Average life of Mantle, 
1000 hours. 





MADE IN THREE GRADES. 


Standard Quality— 


For General Indoor Lighting. 


XX Quality— 


Recommended for Street Lighting. 


XXX Quality— 


Tested to resist a pressure of Io 
atmospheres. For High-Pressure 
and Self-Intensifying Burners. 





SAMPLES FREE. 


PRICES ON APPLICATION. 





FALK, 
STADELMANN, & Co. 


‘“VERITAS” LAMP WORKS, 
83, 85, & 87, FARRINGDON ROAD, 
LONDON, €E.C. 





r :, 
THE 


‘Eureka’ 


Looks 











Best 


Cooks Best. 





Made Strongest 


Wears Longest. 








J. WRIGHT & CO,, 
ESSEX WORKS, 
BIRMINGHAM. 
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FOUNDRY CO,, LTD, 


Works: DARLINGTON. 
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‘*Whessoe”’ Rotary Washer-Scrubber (H. Kirkham & Chandler's patent). Capacity 1,500,000 Cub. ft. per diem. : 
One of Two Machines supplied by us toa F oreign Gas-Works, photographed in our sheps during ccurse of constructicn. Th 


London Office: 106, CANNON STREET, E.C. ‘i 
COCHRAN wc. | 7 
| MULTITUBULAR 
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SINGLE BOILERS 


FROM 


7 1 TO 7 5 L ne i lh 


< ant. a | 


BATTERIES 


UP TO 


| ANY POWER. 


London Office: SANCTUARY HOUSE, = ill 
TOTHILL STREET, WESTMINSTER. ii im 
Telegrams: * MULTITUBE, Lonpon,” 


Telephone: 650 Victoria, wesc ro 
COCHRAN & co°o., ANNAN, LTD.. ANNAN, SCOTLAND, 1 enact 
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Messrs, 





Messrs. HUMPHREYS & 


38, Victoria Street, 


HUMPHREYS & GLASGOW 


THE UNITED GAS IMPROVEMENT CoO., U.S.A. 


CARBURETTED-WATER-GAS PLANT 


DOUBLE-SUPERHEATER SYSTEM. 


H. & G. LONDON 162,000,000 Cue Ft: Daily 
u. c. 1. co, Us.A. 456,600,000 cu. Ft. Daily 





TOTAL 618,600,000 «.. «0s: 








GLASGOW, 
London, S.W. 


31, Nassau Street, New York. 





‘* EPISTOLARY, LONDON.”’ 


Telegrams {«« HUMGLAS, NEW 


THE UNITED GAS 


IMPROVEMENT COMPANY, 


Philadelphia. 


YORK,”’ 
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BRISTOL: 
$8, BATH STREET, 


Telegraphie Address: 
" GOTHIC.” 


felephone No. 1008, 














THOMAS GLOVER & CO.’s 


PATENT NEW IMPROVED 
PREPAYMENT METER 


For Pennies, Shillings, or any Coin. 





Simple in Mechanism. 
Positive in Results. 
Price Changer in Situ, 





GUARANTEED FOR FIVE YEARS, 





Telegraphic Address: “GOTHIC, LONDON.” 


Telephone No. 6159 Bank, 





THOMAS GLOVER & COQ., 


GAS-METER .. MANUFACTURERS, 


57 & 68, BROAD 
STREET. 


Telegraphic Address? 
“GOTHIG”™ 








MANCHESTER: 
182 & 134, CORN 


EXCHANGE BUILDINGS. 


Telegraphic Address: 
“ GOTHIC." 
Telephone No. 3898, 


GLASGOW: 
26, WEST NILE 
STREET. 
Telegraphic Address: 
‘© GASMAIN.” 





Telephone No. 6107 Royal. 


Telephone No. 6159 Bank. 


BELFAST: MELBOURNE: 
8, EXCHANGE PLACE, | 93 wrRiGHT’s LANR, 
DONEGALL STREET. 


Telegraphic Address: 
“ GOTHIC," 


LONSDALE STREET, 








Telephone No. 3716 





LTD., 
LATE OF CLERKENWELL, now 49, QUEEN VICTORIA STREET. 


Telegraphic iaiineine : “GOTHIC, LONDON. ” 
BIRMINGHAM: 
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PARKINSON'S 


DRY 


METERS 





ALL SIZES KEPT IN STOCK. 
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PARKINSON anv W. & B. COWAN, Lp. 
(Parkinson Branch). 
CoTTAGE LANE, BEeEtL BARN Roan, 


| 
City Roap, | 
LONDON. BIRMINGHAM. | 
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EDITORIAL NOTES—GAS, &c. 


The Metropolitan Companies and 
Gas Testing—The Latest Phase. 


THERE is not the slightest reason for supposing that the 
Metropolitan Gas Companies are otherwise than entirely 
satisfied with the decision of Lord Rosse’s Committee, 
which unmistakably confirms the status quo, or that they 
desire anything more than the continuance of the existing 
method of testing for illuminating power. It is the London 
County Council who, taking advantage originally of a legal 
difficulty in the way of the adoption by the Gas Referees of 
the South Metropolitan method for testing the gas supplied 
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by the Commercial Company, and since then persistently | 


seeking to impose on both these Companies a method of 
testing which is at variance alike with common sense and 
with justice, now seek to cover their defeat in the rejection 
of the Departmental Committee’s recommendation by a pro- 
posal which, whatever the shape it may ultimately assume, 
cannot but be to the advantage of the Gas Companies and 
to the corresponding disadvantage (from the Council’s own 
point of view) of those whom the Council are supposed to 
represent. In plain language, they are believed to be will- 
ing, if only they can “save their faces,” to betray the inte- 
rests entrusted to their charge. In these circumstances, it 
is scarcely for the Gas Companies to refuse what is held out 
to them so invitingly by their deplorably weak opponents. 
To do so would probably be regarded as Quixotic on their 
part. It is not for them to consider what is best for the 
London County Council, but rather what is best for them- 
selves—always bearing in mind that they and the consumers 
are indissoluble partners. 

The ‘** JouRNAL,” however, has a duty, independently of 
either side in this controversy; and this duty it owes to its 
readers to perform impartially. Let it, then, be said at 











nating power of 14°28 candles, yielded as much as 15°87 
candles when the air supply was suitably adjusted; while 
the results obtained from another sample of gas were simi- 
larly increased from 14°17 to 16°22 candles. Like results 
are to be obtained by the use of shorter chimneys than the 
statutory one of 6 inches; and this expedient is in some 
respects to be preferred to Mr. Carpenter’s. For one thing, 
when once the right height of chimney is determined, it is 


_ unalterable, which could hardly be said of any arrangement 








| by Parliament. 


of variable cut-off for the air supply. Both are, however, 
open to the objection that they tend to limit the range of the 
burner, and would defeat the general desire for a uniform 
method of testing, since it is doubtful if they yield results 
that are comparable. On the other hand, the adoption 
of either a fixed height of flame or a fixed illumination 
renders the standard argand suitable for testing all kinds 
of common gas. The latter, when limited to 16 candles, 
does not, it-is true, develop the capacity of the burner to 
its fullest extent; but it is regarded by all as a convenient, 
practical, and scientific method, and one that is at the same 
time just to all qualities of gas from 16 candles downwards. 
It is approved by the Gas Referees, and has been endorsed 
Only one thing is wanted in order to secure 
its adoption as the universal method of gas testing, and that 
is its full recognition by a public body whose name should 
stand not only for enlightenment and progress, but also for 
fairmindedness in all things. 


The Annual Congress of the Societe Technique. 


THERE was a good attendance of members at the 32nd 
annual congress of the Société Technique du Gaz en I'rance, 
which was opened in the Town Hall, Havre, last Tuesday, 
under the presidency of M. Georges Visinet, the Manager 
of the St. Germain Gas Company; and in another part of 
the “ JouRNAL”’ will be found a general report of the pro- 
ceedings and an account of the visits and excursion. ‘The 


_ congress extended over four days; but only a portion of 


once that, however much we may rejoice at the success of | 


the Companies, and though as regards the London County | 


Council, the general verdict would undoubtedly be, ‘‘ Serve 
“them right,’’ we should nevertheless consider it to be the 
reverse of a matter for rejoicing if the former were, in the 
result, to be gainers from the present exigencies, real or 
imaginary, of the latter body. It is quite true that the 
advantage will have been none of their seeking, and that the 
London County Council will have brought the result on them- 
selves. None the less, it would, it is to be feared, be a source 
of bickering and dissatisfaction in the future which is to be 
avoided if by any means possible. A settlement that shall 
leave no aftertaste of bitterness is greatly to bedesired. The 
London County Council have, in reality, no alternative, in 
the interests of good government, but to submit to the will 
of Parliament. There is no sort of compromise open to 
them, and at the same time acceptable to the Companies, 
that would not touch their honour as a public body. 

As was pointed out last week in these columns, the sub- 
stitution of either of the two existing 14-candle burners for 


to the Companies; and this would surely be a very high 


| 
| 
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Price indeed for the London County Council to pay for | 


the retention of what is practically an obsolete method of 
gas testing. There is, no doubt, the alternative of a burner 
with an adjustable air supply. This would suit the Com- 
panies well enough; but what possible advantage would it 
be to the Council over the present method? Mr. Carpenter 
Showed, in the paper which he read at the recent meeting 
of the Institution of Gas Engineers, that gas which, 


tested by the South Metropolitan method, gave an illumi- 





Tuesday afternoon and the mornings of Wednesday and 
Friday were devoted to the delivery of the President’s 
address and the reading and discussion of papers, of which 
there were 24 on the agenda. Many of them, however, were, 
as in previous years, very short; and none assumed the 
formidable proportions of those to which members of the 
Institution of Gas Engineers are accustomed. They never- 
theless, as will be seen, covered a variety of interesting sub- 
jects. The President’s address consisted chiefly of a review 
of the past work of the Society ; but it embraced other topics 
in which the gas industry are concerned. It was listened to 
with marked attention, and its salient features were received 
with applause. The list of papers was headed by one by 
M. Naudé, one of the Sub-Engineers at Havre, on a subject 
which Mr. Riley brought forward at the recent meeting of the 
Institution of Gas Engineers—viz., the lighting of railway 
carriages by compressed coal gas; and the others dealt with 
carbonization, coke conveying, producer gas making from 
coke and breeze, workmen’s remuneration, inverted gas- 
burners, automatic lighting, the action and stamping of 


the “ London” argand would give a substantial advantage | meters, pyrometry, and the photometry and calorimetry of 


gas—the two last-named subjects enabling M. Lecomte to 
exhibit and explain the action of his new petrol standard 
and a calorimeter. If among the communications there 
was not one to which the expression “epoch-making”’ could 
with justice be applied, collectively they will constitute a 
useful addition to the Society’s Transactions. Three of the 
papers were not taken, owing to the absence of the authors, 
and many were not discussed. We shall not offer here any 
comments upon the papers ; but opportunity may be taken 
for dealing with them in a subsequent issue. 
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Turning from the technical to the social items in the pro- 
gramme, many of our readers are no doubt aware that 
Havre is the largest station of the European Gas Company ; 
and it may be remembered that when the Société Technique 
decided to hold their meeting in the town this year, the 
Directors determined—and the shareholders supported them 
—that the Company should be the hosts of the members 
during the congress. This determination was expressed 
by Mr. H. E. Jones, when presiding at the annual meeting 
of the Company last July, in the absence through ill-health 
of Mr. Hesketh Jones, the veteran Chairman, by whom it 
was reiterated on the occasion of the dinner at the Hotel 
Cecil last December, when the international gathering of 
gas engineers at Earl’s Court took place. It is scarcely 
necessary to say that the duties they had voluntarily taken 
upon themselves were discharged with true English liber- 
ality. The entertainment on Tuesday night and the delightful 
excursion on Thursday left nothing to be desired; and it 
was gratifying that on both occasions Mr. Hesketh Jones 
was able*to be present, personally receive the guests, and 
address to them in their own language a few words of 
hearty welcome. Some of the members had had experience 
of British hospitality on their visit to Brighton and London 
after the Dieppe meeting; and they found that it was not 
less liberal now than then. 

Apart, however, from their experience of the European 
Gas Company as hosts, the members of the Society must 
have carried away with them another which is of far greater 
importance to the gas industry at large. They found at 
Havre an English Company who are carrying on a com- 
mercial undertaking in various towns in a foreign country, 
and doing it satisfactorily and successfully. We have had 
occasion, at various times, to allude to the difficulties neces- 
sarily attending such an enterprise. The renewal of a 
concession, a movement in favour of the introduction of a 
competitive system of lighting, interference with traffic by 
the opening of roads—all these, and many others, are events 
when not only is cautious administration needed at the 
central offices, but the utmost skill and savoiy faive on the 
part of the local representative. Lack of the latter might 
prejudice the interests of the concern to an extent for which 
no amount of engineering ability would make adequate com- 
pensation. The members of the Society must have returned 
to their homes fully conscious that their hosts are well served 
in this respect, at all events at Havre. Testimony was 
borne by the Mayor, M. Maillart—on the opening day of the 
congress, and again at the banquet on Wednesday—to the 
good relations subsisting between the Municipality and the 
Gas Company, “ grace a la courtoiste et a l’aimable empresse- 
“‘ment de son estimé divecteur, M. Gaston Gautier.”’ It is this 
combination of amiability of disposition with resoluteness in 
action which makes the doyen of the Engineers in the service 
of the European Gas Company so valuable an officer. It is 
a union of qualities which Lord Chesterfield—a man who, it 
will be acknowledged, knew something of the world—con- 
fessed was more exceptionably useful in every walk of life 
than any other. And what was said by M. Maillart in re- 
gard to Havre could, we conscientiously believe, be affirmed 
with respect to all the Company’s other Engineers. Their 
relations with their respective Municipalities and the officials 
serving them, are of the most cordial character; and their 
stations are operated by employees who are willing to give 
the Company their best work. 

We hear a good deal nowadays about the entente cordiale 
between France and England. Long may it exist. But it 
is only a very few years ago that the expression was not so 
generally heard as now. There were those who seemed to 
wish to see the two nations at enmity—even at war—and 
who tried very hard to stir up strife. What has brought 
about the changed feeling on the other side of the Channel ? 
In a large measure, if not mainly, by the display in an 
exalted position of the very qualities to which we have 
been referring. Their exercise has been unquestionably 
beneficial at Havre, and similar results should be attainable 
by the same means elsewhere. These observations on the 
pleasant gathering of gas engineers in France’s second 
seaport last week may be fittingly closed with the expression 
of a hope that its outcome may be not only the strengthen- 
ing of the relations between English gas companies on the 
Continent and the municipal authorities with whom they 
are in many places associated, but the closer union of the 
gas engineers of both countries, and the advancement of 
the gas industry generally. 





tlt rire 


The Manufacturing Costs of Granton. 


WE complete to-day the study commenced last week of the 
paper which Mr. W. R. Herring prepared for the Instity. 
tion meeting, but which unfortunately was both taken as 
read and no opportunity given for oral discussion, though 
written communications were invited. The two cognate 
subjects, however, embraced by the contribution are too im. 
portant in their bearing upon economical working in the gas 
industry for such abrupt and unconventional treatment - 
and therefore no apology is needed for the extended exam. 
nation given to them in the present and last week’s issye. 
We venture to hope that these articles will—if the paper 
itself has not already done so through its inclusion in the 
plethora of technical material yielded by the meeting—reyiye 
interest in the Granton combination of plant, and draw 
attention to the distinguished results obtained by that 
plant as recorded in the tables. In thus directing attention 
to these matters, it must not be supposed that we are in any 
way contending that the Granton combination of design 
and method is the only one by which equally good results 
can be achieved. The great point is that the designer of 
Granton has more than justified himself and his works by 
the fulfilment of his most sanguine expectations. Critics 
of his scheme were at its outset very busy with their prophe- 
cies ; but there appears to be no particular haste to criticize, 
or even seemly desire to applaud, now that Mr. Herring has 
furnished for the second time his working costs with, we 
think we may say, unparalleled fulness and minuteness. 

But beyond their significant justification of the Granton 
scheme, the figures have a particular appositeness as a 
commentary on the address delivered by the President (Mr. 
D. Irving) at the meeting of the Institution, or rather upon 
the conclusions which he drew from his elaborate workings 
to obtain averages from an aggregate composed of the best 
and worst workings, and all that are intermediate, It was 
rather singular that it should have been the President himself 
who pressed Mr. Herring to read a paper on the subject of 
the Granton working costs, and that the paper should be 
the ready means of acting destructively upon the statistical 
fabric which the President had so laboriously constructed. 
And now that the study of Mr. Herring’s Granton figures 
has been completed so far as there is any present intention 
on our part of investigating them, we are urged with more 
force than ever to ask, Why should these or other engineers’ 
notable manufacturing results, due to their works’ schemes, 
types of plant, and methods of operation—not alone in 
respect of their carbonizing plant—be Jost among averages 
which the less favourable results down to the very worst 
raise considerably above their own superlative figures. It 
is these engineers, and these only, who can prove that (to 
quote from the President) “ the industrial economics of the 
‘industry’? have not—as Mr. Irving would have us believe 
they have—remained in statu quo ; and it is their right that 
this should be acknowledged, and then let who will among 
those who cannot show such auspicious returns follow them. 
By doing so, if there is any intrinsic value in such averages 
as Mr. Irving set out in his address, those averages will as 
time advances be greatly improved by reduction. 

Whether Granton is judged upon the figures as a whole, 
or whether the figures are dissected and allocated to their 
component parts of the scheme, the results are of a character 
upon which nothing but congratulations can be extended 
to both the Gas Commissioners and their skilled Engineer. 
To the extent that we have, in the article elsewhere, drawn 
upon the figures to ascertain the carbonizing costs, an 
attempt has been made to co-ordinate them with English 
practice by making certain exclusions, all of which are dis- ' 
tinctly specified, in order that no confusion may arise. by 
doing this, it will be seen that we arrive at the remarkably 
low carbonizing cost of 1°69d. per 1000 cubic feet; and even 
then—the items constituting the 1°6gd. being clearly defined 
—it will be remarked that it still contains certain charges 
which are not commonly included in such costs by the eng!- 
neers of some of our English gas-works. If those charges 
were also deducted, the carbonizing costs would be further 
reduced to 1°303d. Withsuch an analysis as is presented to 
us in the paper, no mistake can be made (as has so often been 
made in connection with othet published costs) as to what 
is comprised in the figures; and, from the full analysis, 
whatever may be the views of an engineer as to what should 
or should not be incorporated in the total of carbonizing 
costs, he can very readily compare his own with Granton 
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working. ‘This most working accounts do not, through in- 
sufficient subdivision, enable anyone to do. However, we 
have dealt extensively with these various matters in the 
comments elsewhere, and have shown that to the credit of 
Granton stand not only very low manufacturing costs, but 
several other financial advantages which Edinburgh and 
Leith are to-day enjoying, through the bold but confident 
step taken by the Gas Commissioners and their Engineer 
but a few years since. I*rom the engineering standpoint, 
the honour of to-day is Mr. Ierring’s; but no less does 
honour rest upon the Commissioners, for without their con- 
fidence, support, and encouragement, the comprehensive 
scheme with its definite goal would have failed in consum- 
mation and attainment. 


Standards of Light—Ideal and Real. 


Tue day when Parliament shall have ceased to prescribe a 
standard ‘illuminating power” for the product distributed 
to the public by gas undertakings cannot now be regarded 
as in the far-away future; for it has come within almost 
measurable distance since the dawn of the twentieth century. 
At present, however, very few gas undertakings are wholly 
free from statutory restrictions in this respect, and only com- 
paratively few more are free from the responsibility attaching 
thereto owing to the enlightened action, or rather inaction, 
of local controlling authorities. Hence the standard of 
light, by reference to which the illuminating power of the 
gas distributed will be assessed, has still a real and almost 
dread importance to most gas managers. Apart, however, 
from the forbidding aspect which the standard of light and 
the whole apparatus of photometry are thus made to 
assume in his sight, the gas manager should have a vital 
and continuing interest in the standard and the photometer, 
because they are the means whereby the modes of applying 
gas to the production of light must be compared and their 
relative values and efficiencies determined. For this reason, 
readers of the “JourNAL” should not turn impatiently 
away from the valuable contribution on the “ Present 
‘ Position of Photometric Measurements,” prepared by Mr. 
A. C. Jolley for this year’s Optical Convention, and re- 
produced in another part of this issue. The paper deals 
first with standards of light and later with photometers ; and 
it is only on the former portion that we now make a few 
observations. After reviewing many and varied standards 
of light, including all the more important and a host of 
failures, Mr. Jolley draws conclusions of which the sub- 
stance is as follows: That the ultimate light standard will 
probably be a body in a definite state of incandescence—the 
most promising being platinum at its point of solidification ; 
that flame standards are unsuitable as ultimate standards, 
on account of atmospheric difficulty in burning the fuel 
under constant conditions; and that the modern pentane 
lamp and the Hefner lamp are the best and most reliable 
flame standards. ‘The Hefner lamp is somewhat the better, 
because its constants have been carefully determined. 

The platinum standard, originally conceived by M. Violle, 
which is thus again suggested as the ultimate standard of 
reference, can admittedly as yet be reproduced only with 
the greatest difficulty and witha large margin of uncertainty 
as to its value. Nevertheless, we may concede that some 
such standard may ultimately be founc to be more tract- 
able and of virtually constant value, and therefore suitable 
for adoption as an ultimate reference standard at the National 
Physical Laboratory and the kindred institutions in other 
lands. At the present time, however, the best standards of 
reference are still flame standards, of which the Harcourt 
pentane lamps and the Hefner amyl-acetate lamp are the 
best known and, on the whole, the most acceptable. As 
to these, the various types of pentane lamps devised by Mr. 
Harcourt are almost too numerous to mention—we believe 
he has brought before the public three one-candle and four 
ten-candle pentane standards—and a good deal of confusion 
has arisen through partially informed writers crediting the 
faults and qualities of one type to another. Mr. Jolley 
blunders in applying the corrections for height of flame with 
variation of the barometric pressure, which pertain solely to 
the one-candle air-gas flame, to the later one-candle port- 
able lamp. It is obvious that Mr. Jolley has not attempted 
himself to apply these corrections, or he would at once have 
discovered that they were inapplicable to the lamp with 
which he associates them. And perhaps we may say that 
there are other evidences in this portion of his paper that 





Mr. Jolley writes rather as a diligent compiler of the obser- 
vations of others than as one who has had practical ex- 
perience of the majority of the standards described. Never- 
theless, he has done good service in setting forth the pros 
and cons in respect of them ; and few photometrists will fail 
to benefit by a study of his communication. 

In conclusion, a word may be said as to the relative merits 
of the pentane and the amyl-acetate lamps. For practical 
purposes, the only pentane standards which need be con- 
sidered are the one-candle air-gas flame, which is valuable 
only as a reference standard, and the Harcourt ten-candle 
lamp, which became the official standard in the Metropolitan 
gas-testing places in 1898. ‘The latter is eminently a work- 
ing standard; and it has many manifest advantages over the 
Hefner amyl-acetate lamp, especially to English photo- 
metrists. Primarily, it is an exact multiple of the average 
value of the English standard sperm candle, of which the 
Hefner unit represents only 0°877. Then in regard to colour 
and intensity it is immensely superior. A standard light of 
less than one-candle value is quite unsuitable for determining 
the intensity of sources of fifty candles and upwards ; and in 
these days of high-power lights—both gas and electric—a 
large proportion of technical photometry is concerned with 
nothing less. For these reasons, the ten-candle pentane 
lamp is likely to continue to be preferred by our photo- 
metrists to the Hefner lamp; and the one reason Mr. Jolley 
gives for favouring the latter—namely, that its constants 
have been so carefully determined—is of no intrinsic weight. 
It should not be difficult for the National Physical Labo- 
ratory to continue its work in establishing constants for the 
Harcourt lamp; and it is imperative that this work should 
be put in hand and finished with all speed, either there or by 
some capable observer elsewhere. Then the one tangible 
objection which Mr. Jolley raises to the use of the standard 
by which the illuminating power of probably a moiety of the 
country’s production of gas is tested would be removed, and 
electricians would have to seek another excuse for stating 
the lighting power of their lamps in (Hefner) ‘‘candles.” 








Municipal Trading and Retaliation. 


If an article which has lately appeared in the “ Birmingham 
Daily Mail” is accurate—and there is no reason to believe it is 
not—the Gas Department of the city are threatened with some 
trouble in their fittings business. It is reported that the celebrated 
plan of campaign of which Captain Boycott was the first victim, 
and which for years played such an important part in con- 
nection with the land agitation in Ireland, is to be introduced first 
of all in Birmingham, and then “ throughout the length and breadth 
of the country, wherever corporations carry on any form of trade 
which directly competes with the business of private traders.” It 
is asserted that the Corporation have of late years so largely 
extended their gas-fittings business, that private trade in these 
useful articles has been practically ruined; and it is in conse- 
quence of the feeling that some drastic measure must be taken to 
combat this Corporation competition, that the step referred to 
has been taken. In futherance of this object, a secret compact 
has been entered into, whereby all tradesmen who obtain gas- 
fittings from the Corporation, or express approval of the sort of 
municipal trading in which the Gas Department are now engaged, 
shall be boycotted. The precise terms of the “ secret compact” 
remain a mystery—for the present; but the broad meaning of it 
is clear enough. A gas-fitter in the city has issued a circular, in 
which he states that he is busy obtaining information as to where 
his orders are being placed, asit is his intention to close accounts 
with those who are in favour of “the iniquitous system of rate- 
aided competition” referred to; and he strongly urges everyone 
to do as he has commenced to—that is, retaliate. Hesayshe has 
petitioned the Corporation for years; and that if it had not been 
for his manufacturing business outside Birmingham, he must have 
succumbed, as it is absolutely impossible to carry ona successful 
business under such circumstances as exist in the city to-day.” 








An Attempted Boycott. 


The author of this wonderful document goes on to announce 
that he and three friends have been able, without any outside 
help, to boycott twenty-nine “tradesmen.” A list of these unfor- 
tunates is appended, and shows that the favour has been dis- 
tributed with the utmost impartiality. It includes four publicans, 
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an architect, a newspaper, two charity organizers, a stockbroker, 
and two gas-stove manufacturers. The precise extent to which 
these individuals have been made to suffer, is not indicated; but 
we opine that the “boycott,” as yet at any rate, must be a very 
mild sort of affair as compared with the fate that overtook those 
who were luckless enough to incur the wrath of the Land League 
in its palmiest days. The outcome of the struggle will, however, 
be watched with interest by both municipal and private traders. 
Into the merits of the question it is not necessary now to enter ; 
the reasons which have induced companies and corporations to 
take up the gas-fittings business are too well known to require 
repeating. The present agitation seems, to some extent at least, 
to be the outcome of a letter written on behalf of Mr. Chamber- 
lain, and published in the “ JouRNAL” a few weeks ago, in which 
the statement was made that when the Gas Companies were 
bought up by the Corporation they were doing a certain amount 
of fittings trade, and this was continued by the Corporation with 
the rest of the business; “ but there was no intention of enlarging 
it or of carrying it on with any view to profit.” Sir Hallewell 


Rogers, the Chairman of the Gas Committee, denies that there’ 


is any desire to compete unfairly with private tradesmen; but 
on the other side it is contended that the department undersells 
private traders, who have no means of knowing whether the 
fittings branch is worked at a profit or at a loss. Altogether, 
whatever may be the rights of the question, one cannot help 
thinking that these would-be boycotters have put their hand to a 
pretty big job. To punish tradesmen who obtain fittings from 
the Corporation may be possible; but putting the screw on those 
who “express approval” of this sort of municipal trading seems 
to beavery much largerorder. Most forms of municipal trading 
compete with the ratepayers in some way or another; only when 
the sufferers happen to be a company who do not even have a 
voice in the disposal of the sums which they contribute, very little 
attention is paid to this aspect of the matter. 





The Compensation Act and Malingering. 


Some statements have lately been made which are worth 
noting, with regard to the effect of the Workmen’s Compensation 
Act in inducing men to remain away from their employment after 
an accident for a longer time than they might otherwise do. 
Under certain circumstances there is a temptation to malinger; 
and it seems that sometimes workmen are not strong enough 
to resist when assailed by it. The result of this is to make the 
Friendly Societies sufferers, when the fallen ones happen to be 
drawing sick-pay by right of their membership of one of these 
bodies. The Grand Treasurer of the Order of Druids stated at 
their recent meeting that statistics which had been compiled 
showed there had been a large increase in sickness since the Com- 
pensation Act came into operation. He did not contend that it 
was not legitimate sickness; but he did say that it was sickness 
which, but for the Act, would perhaps never have resulted in 
claims upon their funds. It was not hard for a man to persuade 
himself that he should come upon his club for sick-pay; and the 
temptation was all the greater when there was also income to be 
derived from other sources. A member, however, said he did 
not think the Act had produced malingering to any great extent. 
It had enabled men to obtain sick-pay when they needed it, and 
to remain from work until they had quite recovered from illness. 
Formerly they had not been able to do this.’ The report of the 
Directors of the Manchester Unity of Oddfellows suggested that 
to meet the heavy claims which had fallen on lodges composed 
of men engaged in dangerous occupations, it would be better to 
reduce the sick-pay while members were in receipt of income 
under the Compensation Act rather than raise the contributions 
so as to cover the liability. The Grand Master said that minor 
accidents in the colliery districts were not a decreasing quantity ; 
and the number of days men remained away from their occupa- 
tion as a result of these accidents was becoming greater. The 
suggestion that the claims upon FriendJy Societies had not been 
increased by the operation of the Act was futile, as was proved 
by the reports of the Home Office Committee, Insurance Com- 
panies, &c. The proposal, however, gave rise to a good deal 
of opposition ; the feeling of some of the members being that it 
would take away a statutory right which had been obtained for 
workmen through their trade organizations. But on its being 
pointed out that the clause was merely a permissive one, it was 
agreed to. 











London Electrical Power Bills. 

The promoters of the London Electricity Power Bills are pot 
looking with any degree of composure upon the strenuous efforts 
that are being made to overthrow their measures; and more espe- 
cially does this apply to those who are responsible for the Admin. 
istrative County of London Bill. There is little doubt that they 
have been moving some of the morning papers, including “ The 
Times,” to plead their cause. Great activity is being displayed in 
opposition on every side by the London County Council, the 
Borough Councils, the Electricity Companies, and the Gas Com. 
panies. Members of Parliament have been circularized by some 
of the opponents, and municipal authorities throughout the country 
have been besought to bring their influence to bear upon their 
representatives to assist in giving the Bill its quietus on second 
reading, its introduction for which it is expected will take place 
to-morrow. But the promoters are urging that, as the Bill occu- 
pied Lord Camperdown’s Committee six weeks, and as they have 
(so it is estimated) already spent not less than £60,000 over it, it 
is only fair to them that they should have a hearing before a 
Committee of the House of Commons. Quite fifty petitions have 
been deposited against the Bill; so that, even if it is permitted to 
go before a Committee, there will be another long and lively in- 
quiry before we shall know its fate. The South Metropolitan Gas 
Company made the first attack on the Bill in the Commons, 
and what is more they scored a success. This was before 
the Examiners of Private Bills; but, of course, their de. 
cision may not be upheld. The Company presented a petition 
alleging non-compliance with the Standing Order as to notices, 
on the ground that “the Bill having had certain amendments 
made in the House of Lords,” the notices which had been given 
by the promoters were insufficient. This contention was upheld 
by the Examiners, who decided that they must report to the 
House that the Standing Orders had not been complied with. 
There will be a reference of the matter to the Standing Orders 
Committee, and to them a memorial will be presented by the 
promoters, praying that the Standing Orders may be dispensed 
with. Many eyes will be anxiously watching for the develop- 
ment of this matter. 





‘‘ The Gas and Oil Engine Record.” 

We welcome the appearance of a new monthly journal which 
is to be devoted to the gas and oil engine industry, and edited 
by Mr. W. A. Tookey, who, our readers will probably remember, 
is the author of certain books on the subject with which this 
periodical will deal. Mr. Tookey is specially interested in the 
use of producer gas for internal combustion engines; and we 
therefore assume that the “Gas and Oil Engine Record” will 
take up more particularly this line of work. We notice in one of 
the articles, on ‘* The Starting-Up of Gas and Oil Engines,” the 
following information respecting the comparative cost of electric 
motors and gas-engines: ‘ Take the cost of current for the electric 
motor first. Thirty brake horse power is equal to 22°38 units per 
hour, and, for half-an-hour, adding, say 1o per cent. for losses in 
efficiency, the consumption of current would be about 12} units, 
which, at, say, 13d. per unit, would amount to ts. 63d. for the sixty 
minutes period, supposing—as we have said—that for half the 
time no work was required to be done. Now for the gas-engine. 
It is a very poor gas-engine that would not be able to develop 
30 brake horse power for 750 cubic feet of gas—say, 25 cubic feet 
per brake horse power hour. Taking half-an-hour at full work, 
the consumption would be 375 cubic feet, which at 2s. 6d. per 
1000 would cost 113d. Supposing that the gas-engine were then 
to be left running for the other half-hour without load, we can 
safely reckon that the rate of consumption of gas would then not 
exceed 84 cubic feet per hour total. Thus 42 cubic feet would 
be added to the 375 previously accounted for, and the total cost 
for gas for the full hour would be 133}4.! The saving of 5}d. thus 
shown in favour of the gas-engine would allow the engine to be 
kept going for another two hours without load, before the electric 
motor could begin to show its advantages in this direction. Of 
course, with producer gas the saving would be very considerably 
more.’’ At the end of the paper there is a paragraph which states 
that it is estimated there are more than 80,000 gas and oil engines 
at work in the United Kingdom. The output during recent years 
has increased very rapidly; and numbers of firms now make this 
type of engine against the few that did so adozen yearsago. We 
wish our new contemporary a successful and useful career. 
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THE GAS STOCK AND SHARE MARKET. 


(For Stock and Share List, see p. 981.) 


We had to chronicle a quite bad enough state of things on the 
Stock Exchange in our issue last week ; but the week just closed 


was even worse, and the position of affairs is almost dishearten- 
ing. Apprehension of difficulties arising out of the Morocco 
question was the disturbing element; and this was felt both at 
home and abroad until the various Bourses seemed to be frighten- 
ing each other mutually. There was a momentary check to the 
alarm about mid-week, but the old nervousness soon took the 
command again, and held on till the close. The final bargain in 
Consols was at 89}4,a figure untouched for a very long time. 
But business all round was on a very small scale; and on some 
days it was next to nothing. The Money Market was easy under 
a very light demand, but during the rest of the half year it will 
find more occupation. Business in the Gas Market was really 
quite brisk and lively when compared with the general con- 


dition which ruled all round, and the tendency was markedly 


steady. Hardly any changes in quotation were effected, but they 
pointed in the upward direction. In Gaslight and Coke issues, 
the ordinary was very fairly active, and was unchanged. The 
best price was 100, which was marked several times; and most 
of the dealings were little below it, though one bargain was let 
goat gg. Inthe secured issues (which were moderately active) 
business was done in the maximum at prices ranging from 92} to 
93}; in the preference at from 109} to 1103; and in the deben- 
tures at from 893 togo. South Metropolitan showed considerably 
more activity than it has recently displayed, and realized 128} to 
129}. The debenture changed hands at 913. No business was 
recorded in Commercials, but the quotation of the 4 per cent. stock 
was advanced a point. The Suburban and Provincial group not- 
ably contributed towards the array of dealings in the week; there 
being something almost approaching a revival of interest in this 
strong and substantial branch of the undertakings. Alliance 
new was done at 143. Brentford old marked top price, 252; and 
dealings in the new ranged from 188 to top price, 190. Brighton 
original was done at 229, and ditto ordinary at 168. British com- 
manded 40} and 40%. Dealings in South Suburban were at 122 
and 1223, and ditto preference at 1243. West Ham preference 
realized 123%. On the local Exchange, Liverpool “A” and “ B”’ 
had a rise of a point each. In the Continental Companies, busi- 
ness was not abundant. Imperial prices ranged from 2113 to 213, 
mostly at the lowest figure. Unionmarkediogandi1o. European 
was done once at 228. Among the undertakings of the remoter 
world, Bombay changed hands at 63. Cape Town was done at 
from 172 to 173, ditto preferenceat 10}, and ditto debenture stock 
at 102. Hong Kong was marked at 18 and 184. Dealings in 
Buenos Ayres were at from 113 to 12, and in River Plate at from 
12to12}. Primitiva ordinary marked 53 and 533, and ditto prefer- 
ence was fractionally easier at 57;. San Paulo was done at 123 
and 13. Melbourne 4} per cent. changed hands at ro2. 

The closing prices are shown in our Stock and Share List 
on p. 981. 
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ELECTRIC LIGHTING MEMORANDA. 


A Depreciation Fund Lesson from Sheffield—Past Neglect, Present 
Regret—An Unconvincing Report on Public Lighting—Unauthor- 
ized Excesses of Capital Expenditure. 


THE position of the Sheffield Corporation electricity undertaking 
offers a fine lesson for municipal administrators respecting the 
establishment of reserve and depreciation funds in connection 
with such concerns. A condition of affairs has been unfolded to 
the ratepayers which shows them with an undischarged load of 
capital expenditure, unrepresented by assets in any shape or form. 
This is not an unusual condition (if people would only recognize 
it) of many municipal electricity concerns, whose funds—either 
because they are insufficient, or because the craving for profits 
“in aid of the rates” swallow up the surpluses—will not permit 
of adequate provision being made for replacements; and hence 
the capital account goes on swelling at a most alarming rate, 
and much of it has nothing of a tangible nature to represent 
it. Those light-hearted town councillors who ridicule, and cry 
“ pessimist ” to, anyone who exhorts them to be circumspect in the 
matter of making proper provision, have their reply from Shef- 
field. The Corporation Electricity Committee, as we stated last 
week, have to own to a deficiency on the past year’s working; 
and the General Manager (Mr. S. E. Fedden) holds out no pro- 
spect of any great improvement for thecurrent year. The capital 
account must now be in the region, or nigh to it, of £800,000. 
There is, however, in hand only about £20,000 of accumulated 
surplus profits; no reserve or depreciation fund. Rather late 
in the day, the Chairman of the Committee, when the accounts 
were recently before the City Council, announced that he would 
now like to see anyway a reserve fund established. No doubt. 
The possession of a substantial reserve or depreciation fund, or 
better still both, would have saved the undertaking from the 
serious financial situation into which, it cannot be denied, it has 
dropped through past negligence. The warning that the working 
life of electrical machinery does not synchronize with the period 
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of the repayment of capital, has been scouted; and the meeting 
of sinking fund and interest obligations, together with payment 
out of revenue for current maintenance, has been treated as being 
abundantly sufficient. That idea was exploded by a revelation 
made by Alderman Styring reading, at the meeting of the Council, 
a statement which certain members of the Electric Lighting 
Committee had obviously desired should be concealed from the 
public. It is worth reproducing— 


Capital account as taken from the Sheffield Electric Light and Power 

Company, Limited, on Dec. 31, 1898, and which has since become 
obsolete, antiquated, or not existing, March 31, 1904: Buildings, £309 ; 
machinery and plant, £24,243; mains and services, £12,403; trans- 
formers, £7828; meters, £3419; instruments and tools, £780; general 
stores, £1473; cost of Licence, £334; library account, £49; forma- 
tion expenses, £1222; wiring and fittings and factory, £1844; pre- 
mium account, £143,635—giving a total of £199,575. 
The annual instalment for interest and sinking fund on this 
capital, unrepresented by anything of a tangible nature, is given 
as: “Interest (40 years’ accumulations), £5987; sinking fund, 
£5483—total £11,470.” And yet included in this are charges for 
plant not now existing, and therefore not now earning anything. 
Capital expenditure, for which provision has also to be made, has 
been going on heavily since the undertaking came into the hands 
of the Council; and, as stated above, it must now total between 
£750,000 and £800,000. Therefore the undertaking of the present 
has to furnish profits enough to pay sinking fund and interest not 
only on capital that is represented, but on that which is unre- 
presented. However, the Chairman would like to see a strong 
reserve fund, which he would prefer to what he is pleased to 
describe as “an imaginary or fictitious sum in the nature of a 
depreciation account.” We cannot understand a depreciation 
fund that is “imaginary or fictitious.” But now that a reserve 
fund is so earnestly required, or the writing-off of large sums for 
depreciation is imperatively necessary if the concern is to be 
restored to a sound condition, the question arises, Where is the 
money to come from? The price of electricity must either be 
increased, or the undertaking must fall back on the rates. The 
former cannot be contemplated, if only for the reason that the 
price of gas in Sheffield is at an exceedingly tempting figure for 
consumers; and therefore the Electric Lighting Committee are 
looking around to see what can bedone. Into futurity, one is not 
permitted to penetrate far; but calculating from present rather 
unmistakable signs the lessening of the charges to the consumers 
of Sheffield cannot be detected, and the establishment of a reserve 
or depreciation fund in any immediate period is a shadowy event. 
Congratulations on their financial position has been made from 
certain quarters to the Electric Lighting Committee. The ground 
for this, in present circumstances, appears to us to be somewhat 
“imaginary or fictitious.” 

There were references at the Council meeting to the General 
Manager of the Electricity Department (Mr. Fedden) ; one of the 
members advising that gentleman, for the behoof of the under- 
taking, to be for a time more of a commercial man than an engi- 
neer. No doubt many electrical concerns are suffering from the 
want of the faculty in engineers to combine a good commercial 
spirit with that of engineering. But the matter with which we 
have to specially deal here is a report which has recently been 
issued by Mr. Fedden. In this report, he recommends a scheme 
for the arc lighting of the main thoroughfares of Sheffield, and 
urges the importance of putting electric lamps into the shopping 
districts, as by that means he is convinced he will secure for the 
department many new private customers. That strikes us as 
being rather an expensive method of going to work to gain new 
custom, seeing that a heavy capital expenditure is involved, and 
the ratepayers will have to pay unduly for the arc lighting. The 
report is one which the councillors should look upon with some 
suspicion, seeing that the statements in it do not accord with 
what is admitted to have been the very general experience 

of municipalities in the matter of public lighting by electricity. 
With its adoption, the cost of this public service has gone up by 
leaps and bounds. Therefore the Sheffield Corporation may be 
advised to look closely into the record of experiences; and it will 
be a singular thing if they do not come out of the exercise pro- 
foundly thankful that they have not been tempted to lay upon 
the ratepayers, through the electricity concern, greater burdens 
than those which now threaten them. They might, by way of 
commencement of their examination, look into the experience 
of the City of London. 
Mr. Fedden is amusing in his inaccuracies concerning incan- 
descent gas lighting. He declares-that the bulk of the light is 
not supplied below the horizontal. We will say nothing more 
about this than that he errs, and that nightly thousands of incan- 
descent gas-lamps in London are demonstrating his mistake. 
Another drawback, he says, is “ the necessity for frequent changes 
of the mantles ; the light falling off very rapidly after the first few 
hours.”’ Again he errs; and, through such mistakes, he testifies to 
his unreliability as an adviser in these matters. We have the 
testimony of many municipal engineers that in the public lamps 
the consumption of mantles, according to the position of a lamp 
in regard to traffic and exposure, vary between two and a dozen 
a year per lamp—the higher figure applying, of course, to badly 
situated lamps. With high-pressure lighting, the consumption 
may be more, but even then it is not extravagant. When Mr 


Fedden says that the light falls off “ very rapidly” after the first 





few hours, we assert without scruple that it is not an accurate and 
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fair statement. The third drawback, according to Mr. Fedden, 
is that “‘ unless expensive and elaborate lanterns are provided, the 
gas mantles are very susceptible to the wind.” Mr. Fedden has 
much to learn about these things. For a very modest sum, old 
gas-lanterns can be made quite wind-proof; and for a very 
moderate expenditure our lamp makers are prepared to supply 
lanterns suitable for the principal thoroughfares of any city, and 
which will make a vast improvement, for a tithe of the expense that 
would be incurred for an installation of electric arc lamps. 

Mr. Fedden does not appear to be particular as to the data 
with which he supplies the councillors as to the comparative 
costs of electric arc lamps and gas-lamps. When one of the 
electrical papers tells us that “ comparison” of the figures “ be- 
comes troublesome and odious,’”’ what must those figures be to 
the town councillors? Mr. Fedden makes a remarkable com- 
parison between 5000-candle power electric “ flame” arc lamps 
and 2100-candle power Lucas gas-lamps, wherein he finds that 
the cost per 1000 candle-power-hour in the case of the former is 
0°354d., and in the case of the latter 0'467d. How wonderful! 
Why did not this ingenious gentleman take electric arc lights 
more compatible with ordinary requirements and more consis- 
tent in illuminating power with the gas-lamps for the pur- 
pose of working out costs with such extreme fineness? Where, ex- 
cepting in extraordinarily large open spaces, are centres of 
light of 5000 candles required ? And if the Lucas lamps in 
illuminating power are all that the situation demands for its 
efficient lighting, then they work out considerably cheaper than 
the 5000-candle power “ flame” arcs. It issingular that Mr. Fedden 
did not take the simplecourse (seeing that the town councillors would 
have understood the computation better) of showing the compara- 
tive cost of lighting per mile of street by suitable arc lamps and in- 
candescent gas-lamps, and give the items constituting the total, 
instead of perplexing the councillors with such figures as those 
with which he presents them? The whole of Mr. Fedden’s re- 
port is diametrically opposed to the greatest experience. That 
he lacks the necessary acumen of a pleader is evidenced by the 
fact that he devotes eight pages of his report to showing that 222 
towns only boast in their public lighting a total of 18,925 electric 
arc lamps, which works out to an average of only about 85 each. 
But it is a significant fact that of those 18,925 lamps, 17,209 are 
the property of councils possessing their own electric lighting 
undertakings, while the balance of 1716 are in towns where the 
electricity supply is in the hands of companies. The lesson ofthis 
is—Mr. Fedden avoids the pointing of it—that the councils with 
electricity concerns patronize their own shop, but toa surprisingly 
small extent (yet more than sufficient for the pockets of the rate- 
payers), while the local authorities who have a choice of shops go 
to the cheaper one. One of our electrical contempories, we fancy, 
is rather astonished that Mr. Fedden should have given himself 
away in this fashion; for it remarks: “ Unless it be to show that 
corporations are ten times as enlightened as companies, the pur- 
pose of this analysis is not evident. Perhaps enlightened self- 
interest has something to do with it, since the corporations are 
their own customers for street lighting.” That is excellent, and 
is the truth of the matter. The Corporation of Sheffield will be 
well advised not to accept Mr. Fedden on public lighting without 
very close scrutiny. That gentleman may think hisreport a very 
clever one. Its cleverness can only be found in its omissions; in 
its, for laymen, confusing statements ; and (if it is clever to be in- 
accurate) in its inaccuracies as to incandescent gas lighting. 

It is getting quite a common occurrence for municipal autbori- 
ties to over-spend their sanctioned loans on electric lighting 
works; and it is time the Local Government Board took steps to 
prevent local authorities setting at naught the central authority 
by such flagrant excesses of power. In acouple of pages of an 
electrical journal a week or so since, we noticed three Anthorities 
were applying for loans part of which in each case is for excess 
expenditure over loans already sanctioned. There was Bath, 
asking for a loan of £19,000, {goo00 of which was for outlay 
already incurred ; Worcester also wants {6009 to cover expendi- 
ture in excess of loans granted; and Burton-on-Trent have asked 
for a sum which includes £5611 already spent. There is little 
use in inquiries if local authorities can indulge in expenditure to 
this extent without previous authority. The excesses also suggest 
a laxness in the making of estimates. 








Mr. J. Tweedale, who was a Director of the Harrogate Gas 
Company, and ex-Vice-President of the Leeds and Yorkshire 
Architectural Society, died leaving estate valued at £34,014. 


The Willey Memorial Fund.—In accordance with the decision 
reported in the “JournaL” for May 23 (p. 506), the Willey 
Memorial Fund Committee will invest a sum of £300 in the 
names of the Mayor and Sheriff of Exeter. The income is to be 
applied as a scholarship tenable at the Royal Albert Memorial 
College, Exeter (to be known as “ The Willey Scholarship ’’), in 
memory of the late Mr. H. A. Willey. A wall marble tablet is 
also to be erected at the College, recording the public virtue and 
private worth of the deceased. Noman in the present generation 
did more for Exeter than the late Mr. Willey. in equipping young 
men for trades and professions, said the Mayor; and the manual 
school which the city now possesses is a standing monument to 
his foresight, his initiative, and the regard for others which was 
the dominant feature of his all too brief but useful life. 











ANNUAL REPORT ON FACTORIES & WORKSHOPs. 


As usual, Dr. Arthur Whitelegge, the: Chief Inspector of Fag. 
tories and Workshops, has a good deal to say in his report for 


1904, just issued. The work of his department is on the increage. 
the factories and workshops on the registers being consider. 
ably more than in 1903. Last year, the figures were 104,472 
factories and 145,172 workshops ; the approximate number of per. 
sons employed therein being 4,000,000 and 700,000 respectively, 
There were received from occupiers 331,200 statutory reports 
including 92,968 of accidents, 164,298 of overtime, and 32,410 
humidity records; while about 37,000 more came to hand from 
certifying surgeons and medical officers of health. Reference 
is made in the report to the memorandum dealing with carbonic 
oxide poisoning and the use of water gas and other gases in fac. 
tories, which was published in the “ JourNnaL ” for Oct. 11 (p. 120); 
and the statement is made that “the Matlock and District Gas 
Act, 1904, like other recent Acts authorizing the manufacture 
and distribution of gas containing large proportions of carbonic 
oxide, requires that the proportion shall not exceed 14 per 
cent., and that the gas shall be odorized.” The Inspectors of 
Factories, it is added, are charged with the duty of enforcing 
these conditions in factories and workshops. The annual total 
of accidents reported under the Factory Act rose from 92,600 
in 1903 to 92,968 in 1904; but there was a reduction in the 
number of fatal accidents from 1047 to 1018. Pending re- 
vision of the special rules for chemical works, additional pre. 
cautions directed against the dangers which arise in connection 
with tar stills were formulated, and were last January issued to 
manufacturers. This notification will be found in the * JournaL” 
for Jan. 24 (p.227). The Department found it necessary to insti. 
tute 3000 prosecutions in 1904—an increase of 365 over the pre. 
vious year ; and four cases were carried to the High Courts. On 
an average about 1000 works are visited by the staff on each 
working day ; and, of course, at every visit many different require- 
ments of the Acts come under observation. 

A few points may be noted among the divisional reports, 
though anything like a full review of the 370 pages of which the 
Blue Book consists would not be of particular interest to our 
readers. Under the head of industrial developments, testimony 
is forthcoming of the growing favour in which electricity is held 
as a motive power; while gas is also making strides in the same 
direction. A South London Inspector says, after referring to 
electric motors: “Another important development, which will 
require careful watching, is in the direction of gas production for 
direct use in gas-engines. A suction-gas plant, as this type of 
production is termed, consists of what resembles an ordinary 
water-gas apparatus; but there is no gasholder—the engine 
taking the necessary charge for explosion by the suction of its 
piston, practically as soon as the gas is generated. The great 
danger in the use of this method lies in the possibility of de- 
fective joints and fittings, whereby carbon monoxide may escape. 
Where accidents are liable to occur from such a cause, the danger 
has been pointed out to the employer and his men, so that they 
may be on guard. Thorough ventilation is also insisted on as a 
good precautionary measure.” Another gentleman, in speaking 
of the evidences of bad trade which he has witnessed, refers to 
the occupiers of firewood factories in Deptford, who complain 
of declining business—the cause of which is stated to be the 
gradual displacement of coal-fires by gas-stoves. The brick- 
making plant of the Plymouth Gas Company is cited as a deve- 
lopment worthy of note. From the Midland Division comes the 
statement that “in many quarters a preference for gas-engines 
over steam-engines has developed ; and many ofa large size are 
now in use. It is urged in their favour that for any given power 
about one-quarter of the coal bill can be saved if a modern gas- 
engine be substituted for even the best steam-engine; also that a 
gas very suitable for power purposes can be manufactured from 
coal at a much smaller cost than that supplied for lighting.” 
The Inspector for Walsall says that the new suction-gas plants, 
making producer gas on a small scale, suitable for a single gas- 
engine, are cheap to operate, and appear to give very satis- 
factory results. He adds that they promise to run electric 
motors a close race in the smaller factories, as they show a dis- 
tinct saving compared with town gas. At Wolverhampton, a new 
private power-gas plant of over 1000-horse power, for generating 
electricity for use on the premises, is reported; while other 
smaller firms have erected plants for their own engines. Several 
have started gas-engines (using the Gas Company’s gas) to re- 
place steam-engines; while one large cycle firm has discarded 
gas-engines in favour of electric motors driven from the public 
supply. In North Wales, the use of gas for power purposes 
appears to be getting popular; but as against two large firms 
who have substituted gas for steam, one has gone back to steam 
after having for a number of years used gas generated on the 
premises. The Inspector at Newcastle-on-Tyne observes a well- 
marked striving after economy in production, and an increasing 
willingness to spend money on plant intended to recover bye- 
products. Thus, he says, sulphate of ammonia and tar are fre- 
quently recovered from coke-oven gas, which until recently was 
extravagantly used as fuel. “Old slag heaps are being gradually 
crushed up for road metal, and a good surface it makes, especially 
if steeped in tar, which binds it and prevents, to a large extent, 
the formation of dust.” 
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With reference to the ventilation of gassing rooms, one large 
factory at Halifax possesses an arrangement which is said to be 
admirable. Exhaust openings are provided a little distance above 
the gas-jets, and fresh air is admitted through gratings in the 
floor below the machines. The usual method adopted, however, 
appears to be that of general ventilation ; and fans of great 

ower change the air very frequently. This plan, in the opinion 
of the Inspector, is not so good as the one of local application, as 
‘s evidenced by the greater discoloration of the limewash on 
walls and ceilings, with the larger accumulation of charred fibre 
dust thereon. The Inspector at Oldham says that in his district 
fan arrangements are, as a rule, both sufficient and effective. 
Fresh air is usually drawn into the room under the whole length 
of the frames, so that as it rises it carries with it the vitiation of 
the burners, and is drawn out of the room by the fans (from four 
to six in number) fixed in or near the ceiling. This appears to 
him to be the most practicable means of purifying these rooms. 
There are a few gassing rooms in Scotland where hoods, with 
a fan in connection, are placed over the gas-jets; and the 
arrangement seems to work well. On the question of the tem- 
perature of workrooms, a Glasgow Inspector remarks that for 
large rooms where there is only one fireplace, a simple method 
which he has found adopted with satisfactory results is to place 
a small boiler or coil of pipes, heated by gas, in the grate, and 
allow the hot water therefrom to circulate through pipes round 
the room. One advantage claimed for this system is that the 
temperature can be regulated to some extent by raising or lower- 
ing the gas. 

Turning to accidents, there is a report on the fatal explosion 

which occurred at the Saltley Gas-Works ; and this is reproduced 
on p. 980 of to-day’s issue. From South Wales comes the state- 
ment that “ gas-engines still cause a great dealof trouble. Often 
put into a space just sufficient to hold them, their guarding is a 
matter of difficulty. Some think if a structure, however large, is 
built round a gas-engine, that is sufficient.”” On the other hand, 
in Manchester very material progress is said to have been made 
in the permanent and close fencing of the flywheels and other 
parts of gas-engines, and the adoption of an independent self- 
starter, or a handle for the crank-shaft, according as the engine 
is of large or small power. As to gas poisoning, it is stated that 
where power gas is made, the need for keeping cylinders of oxygen 
handy for dealing with cases of “ gassing ”’ is not sufficiently recog- 
nized, except by some of the larger firms; and the need is also 
pointed out of having trained ambulance men in all such works. 
One Inspector remarks that an oxygen cylinder in the hands of 
men unacquainted with the mode of using it, or ignorant of the 
means of producing artificial respiration, would be practicaily 
useless. On the subject of poisoning, another Inspector refers 
to suction producers, which he thinks will do much towards de- 
centralizing such industries as have been established in certain 
districts on account to their proximity to a coalfield, and which 
have the further advantage of minimizing the dangers of carbon 
monoxide poisoning, since there are no chambers to be entered 
for cleaning purposes, and in the event of a leakage anywhere in 
the system air would enter the producer instead of gas escaping 
from it. Agas explosion, headds, isimpossible during the ordinary 
working of the producer, but it can happen during the preliminary 
starting operations. Such an accident came under his notice 
during the year; the attendant turning on the blower with all the 
valves closed, with the result that the manhole at the bottom of 
the scrubber was blown off. The addition of a relief valve would, 
he points out, remove this danger. 


- — 


THE MANUFACTURING COSTS 
AT THE GRANTON GAS-WORKS. 





In the article on the “ Records of Manufacturing Costs” pub- 
lished last week, promise was made of a review of the matter 


constituting that part of the paper prepared by Mr. W. R. Her- 
ring for the Institution meeting, which bore more particularly on 
the title the author had chosen for his contribution. There is 
so much in the Presidential Address delivered by Mr. D. Irving 
which hinges upon Mr. Herring’s paper, that we cannot avoid 
bringing the two into occasional close relationship. It will be 
remembered that, after reviewing the past twenty years’ work of 
the gas industry, the President seemed to lament that no progress 
had been made towards economy in manufacturing costs. If 
such lament is founded on fact, it must be admitted to be both 
disappointing and disheartening; for, be it remembered, it is 
during the past twenty years that stoking machinery and other 
labour-saving devices in the form of plant for the handling of 
raw materials has been largely applied to many works. And 
therefore if all this capital expenditure has been incurred merely 
to enable the works managers to “mark time” with the past, 
there is surely something radically wrong, either in what has 
been adopted, or in the method of its application. But seriously 
is it so? Collectively, it is undoubtedly the fact. But there must 
be individual gas-works that can show better results than the 
average; and herein is the apparent danger of measuring pro- 
gress by averages drawn from the mass. Progress in any in- 
dustry is the result of individual effort; and unless such effort 





is treated individually, we are apt to lose sight of the advance of 
the pioneer. 

Now how are we to find those that are individually better than 
the average; and how are we to ascertain what makes them so? 
There is the difficulty. And it is only to be surmounted by ampli- 
fying the titles under which works’ costs are enumerated as 
advocated by Mr. Herring, and to which he devoted the major 
portion of his paper, and by a grouping of the works which 
are admittedly modern and up-to-date. In this way, the work 
of the best men can be compared with the best, and their collec- 
tive average be of some real value as a basis of comparison with 
others, who from various causes continue to work obsolete 
plant and badly arranged works—such as in cases could, upon 
investigation, be shown to be financially sound to scrap, and to 
construct new works a possibility without adding to the consumers’ 
burdens, but, on the contrary, permitting of their receiving a 
handsome reduction in the price of gas, as was the case with 
the Edinburgh scheme. 

“ Field’s Analysis ” for 1904 (which we noticed in the “ JouRNAL ” 
last week) shows, under the heading of “ Manufacturing Charges,” 
and taking the item under the title of “ wages” (which is most 
commonly understood to represent “ carbonizing wages” alone) 
the average for the Metropolitan Gas Companies to be 2’9d., and 
for one individnal Company—viz., the South Metropolitan Com- 
pany—2°44d. against the common average brought out by Mr. 
Irving of a little more than 3d. Similarly, the average for the 
Suburban Companies is 2°71d. Individually, Brentford shows 
the remarkably low figure of exactly 2d.; and there are no less 
than five others who are less than 3d. Turning to the Provincial 
undertakings, the Corporations show an average of 2°g1d.; Man- 
chester being the lowest, at 2°24d. The Companies show an 
average of 3'11d.; Bath being the lowest with 2°06d. 

We are at a disadvantage in drawing an exact conclusion from 
these figures as a consequence of not knowing what items are 
comprised under the heading in question. It is therefore diffi- 
cult to point the moral, and to say whether the machine-driven 
works of the South Metropolitan Company, with their carbon- 
izing results of 2°44d. are better or worse than the Brentford 
Company, where inclined retorts prevail, with their figure of 
exactly 2d. This is particularly so in view of the fact that the 
latter works are on the eight-hour shift, whereas the South Metro- 
politan Company work twelve-hour shifts, under conditions of 
labour unique in their character, and such as are likely to con- 
siderably influence the amount of labour performed, or the actual 
duration of physical labour exerted by the men. , 

Turning, however, to the manufacturing costs at the Granton 
works, we are under no such disadvantage in fully appreciating 
what these figures comprise; for it is all set forth, with clearness 
and fulness of detail, in the tabulated statements accompanying 
Mr. Herring’s paper. His statement of manufacturing costs (see 
Table No. 2) includes figures which are not comprised in the 
items of the other works already referred to. Therefore, deduct- 
ing from the Granton statement the item of purification, which 
is clearly not embraced in the figures already cited with regard 
to other works, and also deducting therefrom the item of general 
charges—comprising office staff, weighers, storekeepers, messen- 
gers, attendants, yard cleaners, &c.—which in England are 
habitually charged to the repairs and maintenance account, the 
Granton figures show the remarkably low cost of 1°69d. for per- 
forming the operations enumerated in the following list :— 


1.—Foremen (three senior and three junior retort-house foremen). 

2.—Discharging waggons and coal breaking. 

3.—Elevating and conveying coal. 

4.—Charging retorts. 

5.—Drawing retorts. 

6.—Pipe-jumping, cleaning, and pointing retorts, greasing ma- 

chinery, &c. 

7.—Producer and ash-pit men. 

8.—Hot-coke conveyor. 
10.—Enginemen for coal and coke handling plant. 
II. 
12. 
21.—Boilermen and trimmers. 
26 —Syphon men. 

9.—Heating-up retorts. 
20.—Loco. men and shunters (half charged). 
22.—Gasholder and pump-house men. 
43-—Filling ashes and emptying at refuse tip. 
50.—Culvert and quarry pumps. 


| Exhausters, gas and oxygeu, and washer-scrubbers. 


These comprise the entire charges in connection with the manu- 
facture and the running of the works. 

The carbonizing figure alone, which we venture to suggest in- 
corporates more than is commonly included under this heading, 
stands at 1°303d. per 1000 cubic feet, as compared with the figures 
given for other works. This figure is so remarkably low that, had 
it not been the result of a twelve months’ working, confirmed by 
a similar previous period, it might have been received with some 
measure of doubt as to whether all and sundry items comprised 
in the running of a gas-works had been duly taken noteof. There 
cannot, however, be any question inthis respect, for the statement 
is supplemented by further statements setting forth clearly all the 
items of costs associated with the works. The figures relating to 
the manufacture of carburetted water gas are separately set out, 
the figures and items enumerated therein relating to the repairs 
and maintenance of works are given in total, but not sectionized 
—probably for the reasons stated by Mr. Herring when similar 



























































944 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 





[June 27, 1905, 





figures were published last year. The repairs and maintenance 
of a new gas-works, however, cannot possibly be set forth as an 
example, or as a basis of comparison with others. 

It is a well-understood fact that the wages and expenses in 
connection with the sale of coke forms an item which is debited 
to the receipts for coke, and does not appear as a separate record 
n any published gas-works accounts. It is not perhaps an un- 
heard-of thing for coke to be debited with items that are strictly 
chargeable to the manufacturing account. In order to show, 
however, that this has not been done at Granton, Mr. Herring 
has carefully set forth a list of other items, among which is in- 
cluded the sum spent in manipulating the coke after its delivery 
from the retort-house. This item we find entitled “ Coke Sales, 
Screening, and Handling;” and as it only amounts to 3d. per 
ton of coal carbonized, it is quite evident that none of the labour 
costs involved in other operations can have been debited to this 
account. 

The works, as our readers well know, are exclusively adapted 
to the inclined-retort system; but seeing that Mr. Herring gets 
(this is within our knowledge) less than four hours actual work 
out of the men on the eight-hour shifts, it is quite evident from 
his figures that, while the system is responsible for a great deal 
of the economy shown, some measure of economy is also due to 
the type of works. We find that, apart from the entire charges 
for carbonizing, from and including the unloading of the coal to 
the discharge of the coke into the yard, amounting to 1°303d. per 
1000 cubic feet, the whole of the remaining expenses associated 
with the manufacture amount to o°782d., including the item of 
general purposes, commonly charged to the repairs and mainten- 
ance account in English practice, as follows :— 

17.—Lime spreading and slaking. 
18.—Oxide charging, discharging, spreading, and turning. 
19.—Elevating and conveying. 
of Exhausters, gas and oxygen, and scrubber-washers. 
21.—Boilermen and trimmers. 
26.—Syphonmen. 
9.—Heating-up retorts. 
20.—Loco. men and shunters (half charged). 
22.—Gasholder and pump-house men. 
27.) General purposes—viz., office staff, weighers, storekeepers, 
25 | messengers, attendants, yard cleaners, &c. (proportion 
chargeable). 
43-—Filling ashes and emptying at refuse-tip. 
50.—Culvert and quarry pumps. 


It must, therefore, be conceded that type, apart from specific 
method of carbonizing, must also account for a good deal 
of the economy that has been achieved, and marks a stage in 
the history of gas-works design which we are not aware has 
been so clearly defined before. New works on a more or less 
large scale have at times been constructed in various parts of 
the country; but we are not conscious of their efficiency having 
been subjected to such a test as at Edinburgh. 

Analyze the tabular statements in the paper as one will, they 
must end in an acknowledgment—which it is our pleasure to 
most cordially make—that the results of the Edinburgh scheme 
form a unique record, and one that is of considerable interest 
to everybody associated with the welfare of the gas industry. It 
is true that Mr. Herring has had a unique opportunity in the in- 
ception and the carrying out of his scheme. As we already 
know, he had a perfectly free hand, and was unhampered by any 
restrictions imposed upon him by his Board. They received his 
scheme in the first instance with friendly approval; and although 
its financial aspects were threshed out, and formed the subject 
of many special meetings, he was able at all times, by explana- 
tory statements, to carry his views to the issue of reality. 

That his judgment in determining the particular type of plant 
and his skill in designing what was admittedly a new type of 
work is proved to have been sound, these figures undoubtedly 
show ; and the Commissioners are to be congratulated upon their 
courage in adopting such a bold scheme of gas-works construc- 
tion, and have every cause to be satisfied with the financial result 
of such a policy. Briefly stated, they have constructed entirely 
new works sufficient in capacity to wipe out three old manufac- 
turing stations, as well as the purchase of a large area of land 
which will be available for many years to come. The financial 
burden thus imposed has been met out of the economies produced 
in the manufacturing costs at the new works, not only comprising 
the interest and sinking fund charges on the capital involved, but 
also a self-imposed depreciation fund for the liquidation of the 
capital of the old works. In addition to this, they have been able 
to make a present to their consumers of a sum of £23,000 per 
annum in the form of a reduction in the price of gas below what 
it ever was before in the history of the undertaking. Such a 
record is no mean accomplishment, and reflects the highest credit 
on all concerned—above all, may we not say, upon the designer 
of the works and the author of the paper, the study of which has 
revealed so many striking features and lessons. 








Sir John Wolfe Barry, F.R.S., K.C.B., has been unanimously 
elected to succeed the late Mr. J. Mansergh as Chairman of the 
Engineering Standards Committee of the Institution of Civil 
Engineers, which post Mr. Mansergh had occupied since the 
formation of the Committee in 1901. 





crite 


THE MEETING OF THE SOCIETE TECHNIQUE, 


Tuis year’s meeting of the Société Technique du Gaz will pe 
memorable, not so much for any noteworthy addition to our store 
of technical information, but rather for the generous character of 
its visits and social functions. Another interesting feature was 


the number of English people—ten or eleven—participating jp 
the gathering, in addition to whom was M. Brandt, as Pregj. 
dent of the Belgian Gas Association. This touch of interna. 
tionality has been more or less in evidence at several of the recent 
meetings of the Société Technique; and whether it be due in part 
to the International Gas Congress of 1900 or to other causes, any 
vapprochement with gas engineers of whatever country, but more 
especially with our friends and neighbours across the Channel, is 
to be most heartily welcomed. We should like to see the recipro. 
city which has existed since 1878 in the matter of the elections 
of the Presidents of the French and English Gas Associations ex. 
tended to the regular invitation of them, or their representatives, 
to the annual gatherings of each institution. This procedure 
would certainly tend to increase still further the opportunities of 
mutual intercourse and understanding, and strengthen even more 
the present bonds of fellowship and goodwill. 

Such suggestions as these naturally arise after a congress, as 
at Havre, where the hospitality proffered to the French Society 
emanated from an English source—the European Gas Company, 
Limited—whose Chairman, Mr. R. Hesketh Jones, supported 
by Mr. H. E. Jones, took an active part in the whole of the pro- 
ceedings. As the report which appears elsewhere shows, this 
cordiality and generosity on the part of the hosts was character. 
istic of the congress, and was fully appreciated by the guests, 
It enabled the Société Technique to further the second of their 
two great objects—namely, “To keep up relationships, to facili- 
tate the exchange of information and of ideas, and to main- 
tain a spirit of brotherliness between all the members of the 
Society.” Such an aim is far from being by any means the least 
valuable and the least worthy of any such Society. But it is 
perhaps the first and main object that has been only partially 
attained by the Havre meeting, as it was also by that of our own 
Institution—that is, ‘‘ To throw light, by discussion and by working 
in common, upon sce relating to the gas industry, to en- 
courage the study of these questions, and to popularize works and 
discoveries useful to this industry.” We have italicized the 
point to which we wish to draw attention. The fact is that, in 
spite of a preliminary request to summarize the papers to be 
read so as to afford more time for their discussion, there is 
practically no discussion at all, or but very little. Take, for 
instance, the paper by M. Naudé on the De Brouwer conveyor, 
which is condensed in another column, and is so bristling with 
controvertible observations and so provocative of further ques- 
tions. Yet it passed without a word being said. The paper by 
MM. Verdier and Teulon on the carbonization of coal, is of quite 
a different character, and is important and suggestive, though 
hardly conclusive. But the brief comments or questions of some 
half-dozen gentlemen cannot be called discussion. In all, there 
were twenty-four papers, which, with reports, means about 230 
pages. Last year there were thirty-three papers, the equivalent 
of nearly 350 pages. The Institution of Gas Engineers this year 
had seven papers, or (say) 80 pages; and yet their discussions 
had to be curtailed. What, then, must it be with three or four 
times the number of papers? It would seem that our remarks 
of last week on “ The Superabundance of Institution Papers” 
may be equally applicable to the case of the Société Technique 
du Gaz. In saying this, we do not forget the essential difference 
in the constitution of the two bodies, nor the fact that some of the 
papers presented to the French Society partake almost of the 
nature of a trade note or novelty announcement. We say this 
with no disrespect, but to show that in our suggestion for afford- 
ing means for ampler discussion we have not lost sight of different 
conditions and points of view. 

But though the Société Technique may be parsimonious in 
technical discussion, they are most certainly not so in the dis- 
tribution of prizes, which this year have cost £367, being rather 
less than usual. Further, as M. Visinet reminded us in his inter- 
esting and retrospective presidential address, no one has this 
year sent in an essay for the competition, open to all, for the best 
thesis on any subject of gas interest, the award for which is 
8000 frs., or £320. The Société Technique are also to be com- 
plimented, and indeed envied, in another respect. It was in the 
year 1876 that M. Eugéne Lebon, then President, said that if the 
Society’s financial resources were limited to members’ subscrip- 
tions, the annual receipts would not suffice for the active pursuit 
of its objects. But, fortunately, a certain number of gas com- 
panies and proprietors came to their aid, and now for years past 
their subsidies had amounted to nearly {1000 per annum. When 
it is remembered that this large sum is contributed by about fifty 
Companies, working under limited concessions, one is amazed at 
the £74 subscribed to the English Institution by some thirty-three 
gas undertakings; and we wonder what the amount ought to 
be, so as to compare at all adequately with the French figure. 
Surely, the £4100 mentioned in Mr. J. W. Helps’s report on the 
establishment of an Investigation Fund does not err on the side 
of excess. 

These are some considerations that occur to us in connection 
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with this year’s meeting of the Société Technique—a meeting 
combining English hospitality with French courtesy, suggesting 
different methods of procedure, stimulating financial effort, and 
generally renewing friendships and giving enjoyment for which we 
here, to French and English alike, express our very heartiest 


thanks. 


_ — 


CONCILIATION AND ARBITRATION. 








Wuen referring in a recent number of the “ JournaL” to the 
latest decision of the Court of Appeal with regard to the now too 
well-known Denaby and Cadeby Collieries strike, allusion was 
made to a speech by Mr. Ben Tillett to the members of the 
Dockers’ Union, in the course of which he expressed pleasure at 
the fact that a spirit of conciliation and arbitration was beginning 
to be manifested in the matter of industrial disputes. The cordial 
manner in which the remark was received shows clearly that at 
any rate the men who were present at this particular gathering 
are beginning to appreciate the fact that a strike is after all but 
a barbarous method of settling a question, and one in which the 
victor frequently suffers as much as, if not more than, the van- 

uished. We are accustomed nowadays to smile at the ignorance 
which, centuries ago, was responsible for the institution of the 
“trial by combat” as a means of setting right a wrong; but after 
all there does not seem to be any very great difference between 
the principle which governed this method of procedure and that 
which applies in the case of a strike. In both instances the vic- 
tory must be to the strongest and best prepared; but it does not 
necessarily follow that “ might ” and “ right ” are on the same side. 
It is true that the result of a strike often depends largely on an 
outside influence—public opinion; but popular feeling is not so 
invariably the outcome of a sound, well-reasoned judgment as to 
make it always a desirable element in the settlement of points at 
issue between master andman. In addition to what has just been 
said, there are other factors which go to render strikes and lock- 
outs most unsatisfactory methods in the adjusting of disputes—the 
grievous, and frequently permanent, loss of trade and the cruel 
suffering entailed upon women and children, to say nothing of the 
hardships which the men themselves are sometimes called upon 
toendure. But if industrial warfare is to cease, it must be dis- 
placed by something more effectual and at the same time more 
reliable in its results. Mr. Ben Tillett, together with many others, 
has pointed out what this something better is—namely, “ concili- 
ation and arbitration.” The idea is, of course, not a new one; 
though its growth has been regrettably slow, in spite of the fact 
that there are brilliant examples in existence of what can be accom- 
plished in the way of the creation of a friendly feeling between 
Capital and Labour. 

The question of the promotion of industrial peace is one that 
has been dealt with by various writers from time to time; but we 
are moved to refer to the subject now by the perusal of a book 
lately written by Mr. A. C. Pigou, M.A., of Cambridge, in which 
the author sets himself to consider, not what arbitration and con- 
ciliation have done, but rather what they ought to do and how 
they ought to do it.* The preliminary results of the inquiry were 
used in an essay which obtained the Adam Smith prize at Cam- 
bridge in 1903, and also in a course of lectures delivered at Uni- 
versity College, London. But since then the author has carried 
his analytical work further; and the present book is the result. 
Our purpose here is not to deal with Mr. Pigou’s arguments in 
detail—or rather with his argument, for the book must be taken 
asa whole. All we can do is to call attention to the work, so 
that those interested—not economists only—may procure and 
study it for themselves. Perhaps the best method of accom- 
plishing this modest task will be by quoting very briefly from the 
analytical table of contents provided by the author, in which the 
scope and drift of the argument are made abundantly clear. Mr. 
Pigou admits that the investigation has proved difficult; that 
the conclusions offered are tentative and provisional; and that, 
as for the successful application of general economic principles to 
the problems of real life, there is needed an experience and know- 
ledge of men with which an academic student can scarcely be 
equipped, there will probably be defects of detail and errors of 
proportion. In addition to this, he says, the more theoretical side 
of the subject has not hitherto been widely discussed ; and some 
of the work to be done was original. 

The book is divided into three parts. The first is historical and 
descriptive; and it deals also with the advantages of industrial 
peace. Inthe next are considered the principle of this peace (in- 
cluding full treatment of the question of wages); and in the last 
part, the methods of securing it. On the latter point, Mr. Pigou 
argues that peace promoting machinery is of little importance as 
compared with a friendly spirit; but it is sufficiently important to 
justify investigation. The interests of industrial peace are for- 
warded both by treaties made for a period of years between em- 
ployers and employed, and by the embodiment of these agreements 
in the organization of guasi-permanent Boards. The agreements 
may assume any of four forms—a rigid determination of wages, 
some form of scale, an agreement for conciliation and arbitration 
of whatever differences may arise, and an agreement for concilia- 





*“* Principles and Methods of Industrial Peace.’’ By A. C, Pigou, M.A, 
London: Macmillan and Co.; 1905. 
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tion only. Given that the period of agreement is of equal length 
in each case, a sliding-scale generally gives a better result than 
a fixed wage if the period extends beyond a year. In all general 
questions it is desirable, if possible, to settle the difference by con- 
ciliation, without resort to arbitration. After dealing with the con- 
stitution of Conciliation and Arbitration Boards, the author turns 
his attention to the problems of mediation and coercive interven- 
tion. When mediation is inadequate, he says, the problem of State 
intervention arises ; and on the whole his conclusion, with regard 
to this country at the present time, is in favour of the promulga- 
tion of some scheme for the coercive reference, at the discretion of 
a Minister, of the differences arising in certain specified industries 
to a Court whose awards should depend upon the sanction of in- 
formed opinion—the institution of a Court endowed with legal 
powers being debarred by itsunpopularity. Mr. Pigou points out 
that a scheme of the kind he recommends has been favoured in 
America; and hecontends that in England also it lies within the 
bounds of practical politics. 

There are three appendices to the book—the first dealing with 
the extent to which wage bargains between industrial combina- 
tions are indeterminate, the second consisting of diagrammatic 
treatment of some problems of wage fluctuations, and the third 
being Mr. Adams’s proposed arbitration law. The latter is the 
American scheme alluded to above, and is a hill drafted with the 
object of providing “ for the investigation of controversies affecting 
interstate commerce,” and for other purposes. Under its terms, 
power would be given to the President to inquire (by means of 
a Commission) into controversies regarding wages, hours of 
labour, or conditions of employment; the Commission, after full 
investigation (examining witnesses on oath), would make recom- 
mendations, and if necessary suggest legislation; and the Presi- 
dent, on receipt of their report, would forward it to the parties 
involved in the dispute. Of course, this measure was drawn up 
to apply to one particular branch of business—namely, “ inter- 
state commerce ’—but it should be equally applicable to other 
trades, &c. 








Some Modern Gas-Engines. 


The current number of the “ Engineer” contains an illustrated 
sixteen-page supplement on “ Some Modern Gas-Engines;” the 
subject having been selected because it is one that has of late 
claimed more than ordinary attention. Our contemporary says 
that to the remarkable and rapid success of suction gas pro: 
ducers much of this popularity is to be ascribed; but the com: 
mencement of the construction of very large engines by British 
firms, and the frequent discussions on the application of gas power 
to the propulsion of ships and the generation of electricity, have 
also to be taken into account. Attention has been confined 
to engines manufactured in Great Britain, and notice is called 
to the fact that pioneer work with regard to the larger forms of 
engine is being done very greatly by firms originally devoted to 
steam-engine building, and that, with very few exceptions, gas- 
engine builders are unwilling to launch out into the costly and 
anxious experiments which the exploration of unknown fields 
involves—the correctness of which attitude from their own point 
of view is fully admitted. 


—— 


The Water Supply of Villages and Small Towns. 


There has recently been issued from the offices of the “ Local 
Government Journal,” a pamphlet (by Mr. H. C. H. Shenton) 
bearing the above title. As the Publishers point out, many books 
have been written by water experts relating to the great water 
supplies; but few have touched upon the minor places, where it 
is equally essential there should be pure water obtainable for the 
villagers. Mr. Shenton has, therefore, rendered good service to 
the country generally, and to the inhabitants of rural localities in 
particular, in producing the small book under notice, which shows 
how sources of water can be best utilized and supplemented for 
village supplies ; also how streams and wells may be kept free from 
organic pollution. The author explains that he does not pretend 
to treat the whole subject of water supply ; but he claims to have 
strung together a collection of practical notes which he himself 
has found useful in the past, and which he believes will be of 
service to engineers and surveyors having to deal with small 
water supplies. The book is arranged in numbered paragraphs; 
and, with the aid of an index, any point can be easily found. 
The subjects treated of include the tapping of ground by shallow 
and deep wells, supplies derived from rivers and lakes, from 
gathering grounds of rainfall, the interception of mountain 
streams, &c. The best methods of dealing with these matters 
according to Mr. Shenton’s experience are plainly but practically 


detailed. 





_ — 
—- 





As was notified in last week’s “ JouRNAL,” the funeral of Mr. 
James Mansergh took place on Tuesday; the first part of the 
service being held at New College Chapel, and the interment 
taking place in the family grave in Hampstead Cemetery. Among 
those present were Sir Alexander Binnie, Sir William White, and 
representatives of Birmingham and Lancaster and of the various 
Institutions to which the deceased belonged. 
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NEW COAL-TESTING PLANT FOR THE BIRMINGHAM CORPORATION. 








The Birmingham Corporation have recently put into operation 
The contracts for the work weie 
let last year—that for the buildings to Messrs. Whitehouse and 


a complete coal-testing plant. 


Sons, of Birming- 
ham, and that for the 
gas apparatus, in- 
cluding the retort- 
bench and chimney, 
condensers, exhaus- 
ters, washers, puri- 
fiers, gasholder, &c., 
to Messrs. Robeit 
Dempster and Sons, 
Limited, of Elland. 
We give on p. 948 
a general plan view 
of the works, which 
have been designed 
to suit a spare corner 
(bounded by a road, 
railway, and river) 
at the Saltley Gas- 
Works. 

The retort-bench, 
whichis on the stage- 
floor principle, con- 
sists of four through 
arches, each con- 
taining settings of 
six Q retorts, 21 in- 
ches by 15 inches by 
20 feet long. The 
retorts are fixed on 
Waddell’s patent re- 
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THE EXPERIMENTAL RETORT-HOUSE. 


THE 

















THE PURIFIER SHED, 





generator system, with the furnace on one side of the bench 
only. There are separate hydraulic mains to each bench, with 
separate gas and tar outlets—all so arranged that they can be 


worked either witha 
seal or by Helps’s 
patent dry-main and 
tar-tower. Thereare 
suitable openings in 
the stage floor, fitted 
with shoots for dis- 
charging the coke 
into trucks running 
on rails on the bot- 
tom floor. The coal 
is brought to the 
site in narrow-gauge 
side-tipping trucks, 
which are elevated 
into the coal-stores 
at each side of the 
retort-house (the 
coal-stores being a 
series of bins with 
brick division walls) 
by means of hydrau- 
lic hoists ; the power 
being obtained from 
the existing accumu- 
lators. ‘The total 
length of the retort- 
house — including 
coal-stores — is 87 
feet, and the span 
of the roof 47 feet. 





THE HypRAULIC MAINS AND PIPE CONNECTIONS, 
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_ Suitable staircases are provided for giving 
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access to the retort-house floor. The foul 
main is 16 inchesin diameter, and made of 
mild-steel plates. 

The annular condensers consist of four 
columns, each 19 feet high, with outer 
tubes 32 inches in diameter and inner tubes 
22 inches in diameter, fitted with wing- 
valves for regulating the current of air, 
and also fitted with a bye-pass. There is 
also a water condenser 1o ft. 6 in. high, 
3 ft. 6 in. wide, and 5 ft. 3 in. long, divided 
in the centre into two compartments filled 
with steel tubes #-inch diameter. The 
water circulates inside the tubes, which 
are surrounded by the gas. 

In the exhauster-house there are two 
rotary exhausters, each of 10,000 cubic feet 
capacity per hour. These are driven by 
means of cone-pulleys off a countershaft 
driven by gas-engines, two in number. 
One engine, as well as one exhauster, 
always actsasastandby. Offthe counter- 
shaft are also driven two pumps, one for 
tar and one for liquor. 

The Livesey washer is of 250,000 cubic 
feet capacity per day, and of the usual 
type. Therotary scrubber-washer (Messrs. 
W. C. Holmes and Co.’s make) is driven 
by means of a chain off the exhauster 
countershaft. 


The purifiers are four in number, 14 feet square by 5 feet deep. | 
They are continuous, and on the Green’s system; the size of the | 


cover opening being 11 ft. 6 in.square. The purifiers are worked 
by means of Hack’s disc-valves. There is a light roof, to which 
the lifting apparatus is attached, covering the purifiers. 

The gasholder is on the spiral-guided system in a steel tank, 
84 feet diameter by 25 ft.6in.deep. The outer lift of the holder 


is 82 feet in diameter by 25 feet deep; the inner lift, 80 feet in | 
diameter by 25 feet deep. It is fitted with Dempster’s patent | 


diagonal plates, to which the rails are secured. The steel tank 
was riveted in situ by hydraulic riveters. 

~, The whole of the work was carried out in accordance with the 
general plans prepared by Mr. Henry Hack, the Engineer-in- 


Chief of the Birmingham Corporation Gas Department, and under | 


his supervision. 





THE EXHAUSTER-HOUSE. 








THE WADDELL’S PATENT REGENERATOR FURNACES. 


( The works are capable of producing 250,000 cubic feet of gas 
| per 24 hours; and the object of the works is to enable the officials 
| to test on a manufacturing scale all coals and cannels which have 
been supplied to the Department in the past, or which may be 
offered to them in the future. The tests hitherto made have been 
limited to 4 cwt. charges carbonized in iron retorts. The tests 
will in future include the quantity and quality of the gas made, 
the yield of ammoniacal liquor and tar, the impurities (including 
sulphur) in the crude and purified gases, the illuminating power, 
the calorific value, and the composition of the gas produced, the 
ash and sulphur in the coke—in fact, the fullest information on 
all the materials dealt with. The test will be made for all the 
foregoing particulars from the same coals, under high, low, and 
intermediate temperatures of carbonization and fuel used, “ per 
ton of coal carbonized in each case.” 
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THE SPIRAL GUIDED GASHOLDER, 
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Synthesis of Formaldehyde.—At a recent meeting of the 
Chemical Society, this subject was dealt with by Mr. D. L. 
Chapman and Mr. A. Holt, jun. The authors have succeeded in 
synthesizing formaldehyde by maintaining a platinum wire at a 

igh temperature in the following mixtures: (a) Carbon monoxide 
and hydrogen; (b) carbon monoxide, hydrogen, and steam; (c) 
carbon monoxide and steam ; and (d) carbon dioxide and hydrogen. 
All attempts to obtain formaldehyde in appreciable quantities by 
Passing the same gaseous mixtures through heated tubes at tem- 
peratures below 500° C. were unsuccessful. 

Artificial Fertilizers According to the “ Times of India,” the 
Inspector-General of Agriculture in India has addressed all local 
Directors of Agriculture, making suggestions for experiments in 
Manuring cotton. The proposal is to ascertain, at the various 
€xperimental stations, the most suitable form of manure for each 
Class of soil, and the best way of applying it. Superphosphates 
and sulphate of ammonia and other artificial fertilizers are to be 
tried as well as natural aids. The Canadian Commercial Agent 
at Melbourne reports that artificial fertilizers have had a very 
large sale in Australia during the past year. Farmers are using 


| them in increasing quantity. They are largely imported from 
| Great Britain, though considerable quantities have recently been 
| sent from Japan. About one-third of the amount required is 
| made locally ; and as farmers are finding the locally-made article 
most satisfactory, they are giving it preference. 

Train Lighting.—The opening lines of an article on “A New 
Train Lighting Dynamo” in the “ Electrician” this week are as 
follows: “ Though numerous attempts have been made to solve 
the problem of train lighting, there does not yet exist a system 
which can be described as satisfactory both with regard to re- 
liability of working and initial costs. The reason for this seems 
to be that most inventors have an idea that the voltage of a con- 
tinuous current dynamo must necessarily vary in proportion to its 
speed. That it is not the case has recently been shown by Dr. E. 
Rosenberg, Scientific Adviser and Chief Engineer tothe Allgemeine 
Elektricitats-Gesellschaft, in a paper read before the Elektro- 
technischer Verein of Berlin.” The first statement is interesting 
read in conjunction with Mr. E. C. Riley’s paper at the Institution 
of Gas Engineers’ meeting on the use of incandescent gas-lamps 
|} in railway trains, 
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INCANDESCENT MANTLE TOPICS IN AMERICA. 





CHATTING over incandescent mantle matters, we have been 
informed that there have lately been certain changes in the 


situation in America. Several of the smaller mantle manu- 
facturers—notably the American Incandescent Light Company, 
the “Challenge”? Company, the “ Raritan” Company, together 
with some New York jobbers (the most important of whom are 
Messrs. Schaffer and Co.)—have amalgamated, and formed what 
is named the United States Mantle Company, with a capital of 
$2,500,000, or approximately £500,000. ‘There is an interesting 
development worth recording in the operations of this among 
other concerns. They are now manufacturing mantles by means 
of what is known as the Robin machine. This is a machine that 
is at the present time being employed by the German Welsbach 
Company and by Messrs. Richard Feuer and Co. in Berlin. It is 
said that there is some connection between the German Welsbach 
Company and the United States Mantle Company. However, 
the machine in question is capable of making some 4500 mantles 
in ten hours; and the saving effected is estimated at between 
gs. and 4s. per 1000 mantles. The maehine performs all the 
operations to the completion of the mantle after the impregnation 
of the fabric. The impregnated stockings are placed on the 
machine, passing first to a series of gas-burners which incinerates 
the cotton or ramie base, and then to the high-pressure gas- 
burners for the shaping and tempering of the mantles. Travelling 
onwards to another portion of the machine, the mantles are 
collodionized, then raised to the top of the machine where they 
are caused to pass through the hot currents ascending from the 
burners, and in this way are dried. Finally, they pass to the 
cutter, which is part of the same machine. The machine is also 
used by anumber of other American manufacturers. Its main 
commendation, it is reported, is its ability to produce uniformity 
of the finished mantles; the saving effected being a secondary 
consideration. Each machine is fed with ten to twelve mantles 
at a time; but on one machine: there may be as many as 200 
mantles in the various stages leading to completion. The work 
is therefore continuous; and yet each machine for its several 
operations only requires three attendants. 

Our informant proceeded to speak of the position of thorium; 
and, while he said there had been no very definite change in the 
situation, his intimate knowledge of the matter enabled him to 
assert that the position is, if anything, tighter. There is no doubt 
that the question is ‘an actual and acute one.” The rumour, he 
added, has gone round that the price of thorium is going to be 
advanced. He thinks credence may be given to this, seeing that 
the situation is so absolutely controlled by but a few men, with 
little monazite in sight, and there is nothing to prevent them in- 
creasing the price if they are so minded. He speaks highly of 
the North Carolina monazite fields. The quality of the thorium 
now being produced in the States, he declares, is in many respects 
equal to that imported, and generally considered to be better; 
and it sells at an even price with the imported Brazilian article. 
It is now an open question whether there is not really more of 
it controlled by the Welsbach Company and the National Light 
and Thorium Company than there is in Brazil, seeing that the 
Brazilian deposits have been so heavily drawn upon during the 
last eight or ten years.’’ However, that is a statement on which 
we have not at present any confirmatory evidence; and it will 
be noticed that our visitor uses the expression “ open question.” 
He is able to speak more positively as to the consumption of 
thorium being decidedly increasing in America. Throughout last 
year the business was very good; and the volume of trade this 
year up to the present time has been probably from 20 to 30 per 
cent. larger than during the corresponding period of last year. 
Generally speaking, the use of the incandescent gas-burner has 
not had the universality in the States that it has had on the Con- 
tinent; but America is now making up for lost time. 

Some interesting information was also afforded by our visitor 
as to the financial position of the American Welsbach Company 
and the ramifications of the concern. Regarding its capital he 
said that it consisted of $7,200,000 in 5 per cent. debentures, and 
$3,750,000 in ordinary shares. The sinking fund requirement 
1s $105,000 a year, which is about equal to £21,000. The interest 
and sinking fund on the debentures is therefore equal to $465,000 
ayear. The net earnings last year were $547,000, which allowed 
something for the common stock. Originally the Company had a 
capital of $525,000 in $5 shares. Those shares sold at one time 
at 50c. (2s.) per share; and they then advanced to $95. Then 
the Welsbach Commercial Company was formed to exploit the 
rights; and it was capitalized at $7,500,000—$%3,750,000 preferred 
shares, and $3,750,000 ordinary shares, with about $500,000 in cash. 
This Company and the Welsbach Company were subsequently 
amalgamated—the present Company being thus established. 
For the preferred shares of the Welsbach Commercial Company, 
5 per cent. debentures were given; and the Welsbach Light 
Company were also absorbed on the basis of 5 per cent. deben- 
tures—$40 being given for each $5 share. So out of probably 
$500,000 actually invested in the business in the first instance, 
as grown, says our visitor, the present American Welsbach 
Company. There is another corporation known as the Welsbach 
Street Lighting Company, which is wholly independent, but the 
capital of which is said to be held by some prominent stock- 
holders of the American Welsbach Company. The net earnings 





of this concern last year were nearly $600,000. Then there isa 
Corporation (controlling the Welsbach part of the Carolina mona- 
zite sand property), known as the Carolina Monazite Company— 
in which the American Welsbach Company hold a controlling 
interest—with a capital of $500,000 (£100,000). The United Gas 
Improvement Company, control all these businesses, seeing that 
they own a predominating interest in the stock, bonds, and de- 
bentures of the American Welsbach Company. The output of 
the American Welsbach Company is something like 20 millions 
of mantles a year ; and the output of the independent concerns is 
in excess of 30 millions a year—the estimated present consump- 
tion of mantles in North America being between §0 and 60 millions 
ayear. Thereisastrong tendency, however, towards the amalga- 
mation of the outside interests; and present indications are that 
the close of the year will see only two or three major organiza- 
tions engaged in the manufacture of mantles. 

Among other interesting points in the conversation, it was 
elicited that the inverted incandescent burner has “ taken on” in 
America ; and is now being adopted in the railway cars, 





THE GOVERNMENT AND THE UNEMPLOYED. 


Ir has been computed that, assuming Parliament to be pro- 
rogued at the usual time—namely, at or about Aug. 12—there 


remain only seventeen clear days for the passing of the Bills pro- 
mised by the Government at the beginning of the session—not 
one of which has yet got through the Committee stage. Even 
the Unemployed Workmen Bill, which was set down in the King’s 
Speech as of urgent importance, was not read a second time 
until a few days ago, when it was passed by a huge majority. 
In explaining its provisions, Mr. Gerald Balfour pointed out that 
these do not pretend to deal with more than a part of what 
is known as the “unemployed question;” the object being to 
assist only a limited class of the unemployed, defined in 
the Bill as “honestly desirous of obtaining work but tempor- 
arily unable to do so from exceptional causes over which the 
applicant has no control’—much limitation being, however, 
extended to cases which, in the opinion of the local body to 
whom application is made, are “capable of more suitable treat- 
ment under this Act than under the Poor Law.” The intention, 
consequently, is to exclude loafers, casual workers, intermittent 
workers whose case was not exceptional, and any man out of 
work from fault of his own. Under the rules, moreover, which 
are to be inserted in the Bill for the guidance of Local and 
Central Committees, distress not due to lack of employment, 
chronic distress, applicants.of bad character, or not complying 
with conditions of residence, would be excluded from its opera- 
tions; while preference would be given to workmen with wives 
and families. ‘It is provided also that “ the total weekly remune- 
ration given for any temporary work shall be less than that which 
would under ordinary circumstances be earned by an unskilled 
labourer for a full week’s work ;” and also that “ except with the 
consent of the Local Government Board, temporary work shall not 
be so provided for the same person in more than two successive 
ears.” 
3. It is clear from this that while the whole aim of the Government 
measure is to make some provision for respectable workmen 
settled in a locality, accustomed to regular work but temporarily 
out of employment through circumstances beyond their control, 
it is not intended to give such assistance as might render appli- 
cants independent of ordinary and regular employment. ‘Thus 
an entirely praiseworthy object is sought to be accomplished in 
a way to which but little real objection can be taken. There 
are no persons, in unfortunate circumstances, more deserving of 
sympathy and assistance than those who are suffering from want 
of work through no fault of theirown. At the same time, it is 
very evident that the usefulness of the machinery which the Bill 
would set in motion, must depend entirely upon the discrimina- 
tion by which it is controlled. The distribution of funds raised 
voluntarily for the relief of the unemployed has generally left a 
great deal to be desired; and much will have been accomplished 
if an improvement be effected in this respect, and assistance with 
the minimum of burden to the State be given to the really deserv- 
ing. None the less, the Bill introduces an entirely new principle 
into legisiation, by providing that governing bodies are to be re- 
sponsible for securing employment for those who are not able to 
find it for themselves. The Bill, moreover, for the first time gives 
statutory recognition to a system of relief unencumbered by the 
disability which attaches to Poor Law administration. It provides 
also for the creation and maintenance of machinery for organizing 
employment, and, to a limited extent, affords relief at the expense 
of the rates—such machinery to be outside and altogether inde- 
pendent of the Poor Law. It may be pointed out, however, that 
these innovations are after all more apparent than real, since for 
many years past local authorities have been giving employment 
relief at the expense of the rates. There is no use in disguising 
this fact—employment relief as doled out by local authorities 
spasmodically, and without adequate preparation, during the occa- 
sional periods when ordinary work has been scarce, has been far 
from remunerative to the ratepayer; while the desultory way in 
which it has been given has greatly militated against its useful- 
ness. In one case quoted by Mr. Balfour, the greater proportion 
of those on the list of unemployed last winter only received four 
days’ work between Nov. 16 and Jan. 21; and this, at 3s. 4d. per 
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day, averaged but 1s. 2d. a week for the whole eleven weeks. In 
many other instances it was usual for the unemployed to obtain 
relief for only two or three days, or for them to be given in 
turn three or four days, with the prospect of waiting for further 
work until their turn came round again. It is one of the objects 
of the Bill to provide work of a more constant character than 
this; and for this purpose not only is migration and emigration 
to be encouraged, but the acquiring, equipping, and maintaining 
of farm colonies, and providing for work for the unemployed on 
these colonies. The latter seems to be suggestive of constant 
employment being found for those who are temporarily unem- 
ployed, because it is not to be assumed that the farms when once 
in hand will ever be allowed to become derelict during periods of 
prosperity when ordinary employment becomes plentiful. The 
suggested establishment of labour bureaus and employment regis- 
tries all over the country is a good idea, and ought to be pro- 
ductive of important results. 

On the whole, there seems to be no reason why a scheme of 
this description should not be very beneficial not only to the class 
for whom it is intended, but also to the country at large. The 
ruling idea is to systematize and divert into remunerative chan- 
nels labour which at the present time mostly runs to waste, or to 
which employment is given in such a form as tends to pauperize 
the individual. This was always one of the worst features of 
the existing system, or want of system; and if the present pro- 
posals should lead to the provision of relief to the deserving 
unemployed without involving loss of self-respect, they cannot 
but be advantageous to the State. It was not, of course, to be 
expected that such a measure as this should meet with uni- 
versal approval. Steering a middle course (as this Bill does) 
is certain to be objected to by extremists on both sides; and 
while the rejection of the Bill is to be ardently desired by those 
who, like Sir George Bartley, regard it as dangerous to the wel- 
fare of the country, and detrimental to the interests of the class 
it is intended to benefit, those who more nearly represent that 
class are anxious to secure a wider scope for it. At a conference 
recently held of Trade Union representatives and the labour 
members of the House of Commons, it was decided to propose 
amendments the object of which will be to make the measure 
compulsory and uniform over the entire kingdom, each county 
becoming an administrative unit, and the councils of county and 
other boroughs and those of urban and rural districts local 
authorities only. It is also proposed to make the London area 
that of the Metropolitan Police district, instead of the London 
County Council. Meanwhile, in spite of the very large majority 
by which the second reading was carried, considerable lukewarm- 
ness towards the Bill is being manifested; and this seems not 
unlikely to delay its further progress. 


_ — —_— 
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A JUNIOR ASSOCIATION AND TECHNICAL 
CLASSES FOR THE MIDLANDS. 


Tue Hon. Secretary of the Midland Association (Mr. Charles 
Meiklejohn, of Rugby) is actively pursuing the proposal to form 


a Junior Gas Association for the Midland Counties—a matter 
which was under the consideration of the Senior Association 
at their meeting at Leamington on the 18th ult. But the scheme 
does not contemplate stopping at the formation of a junior 
organization, but takes within its scope the establishment of 
classes or lectures on “Gas Manufacture” in connection with 
the Birmingham Technical School. 

In regard to the Junior Association, Mr. Meiklejohn has issued a 
circular to the members of the senior organization, inviting their 
co-operation in securing the attendance of as many of their 
junior works’ staff who would join such an Association and take 
an interest in its work, at a meeting to be held next Saturday, at 
3.30 p.m., in the Council Room of the Birmingham and Midland 
Institute. The letter says: “The objects of the Junior Gas 
Association will be the reading of papers, visiting gas and other 
engineering works, and promoting generally the advancement of 
the gas industry. The suggested annual subscription is 5s. It is 
to be constituted and officered by the juniors themselves.” 

Concerning the establishment of classes or lectures on “ Gas 
Manufacture ”’ at the Birmingham Technical School, Mr. Meikle- 
john addresses the members as follows :— 


As reported to the general meeting of the members at Leamington, 
the Committee of the Association are desirous of establishing classes or 
lectures on ‘‘ Gas Manufacture,’’ in connection with the Birmingham 
Technical School. The Principal of the School, Dr. Sumpner, has 
already expressed his sympathy with the proposal, and wil! be glad to 
arrange a meeting between the Committee of the Association and the 
Council of the Technical School, with wl} »m rests the final decision in 
the matter. | 

To strengthen the hands of the Committee, will you be good enough 
to inform me—1. How many in your works or office would be willing 
and able to attend such lectures, to be held in Birmingham, during 
the winter session (say from September to April) one evening per week ? 
2. Would you be willing to grant facilities to the teacher or lecturer 
appointed to give (after due notice) an occasional practical demonstra- 
tion in your works or laboratory to the members of his class ? 

_ As the number of students likely to avail themselves of the opportuni- 
ties for technical instruction which the Council of the Technical School 
may provide will, in a!l probability, determine whether the Council 











will feel justified in incurring the necessary expense of Providing a 
teacher, &c., it is obvious that the greater the number of possible 
students the more likely it is that the Council will favourably consider 
the proposal to place ‘‘ Gas Manufacture” in the School Syllabus, 

It is, however, of the utmost importance that only the names of those 
who mean to pursue the subject in earnest, and who mean to attend the 
lectures throughout the session, should be given as ‘‘ possiblestudents 
as otherwise the Committee of the Association might be led to approach 
the Council of the Technical School with numbers which might induce 
them to grant our request only to find before the session was com. 
pleted that these numbers had dwindled to insignificant proportions, 

The importance of the gas industry locally and the enormous amount 
of capital involved in it, justify the hope that the Council will fayoyr. 
ably entertain the proposal to further the technical education of those 
engaged therein. 

It remains for us to convince the Council that a sufficient number of 
students will avail themselves of the opportunity for technical instryc. 
tion, which we propose asking them to provide, to secure the success of 
the scheme. 

Mr. Meiklejohn desires the earnest help and co-operation of 
the members in these matters; and we sincerely hope he wil] 
receive it, and that promptly. Both projects are worthy of the 
utmost sympathy and encouragement. 


—_— 


OFFICIAL REPORT ON THE GAS EXHIBITION. 


S1x months after the close of the International Gas Exhibition at 
Earl’s Court, we have received the report of the Exhibition Ad. 


visory Committee of the Institution of Gas Engineers. It isin the 
form of a neatly bound and well-printed volume of some 154 pages, 
including the index ; and as a compendious history of the whole 
exhibition from its inception to close, it will serve as a useful 
memento, though we are vain enough to think that those who 
require a more detailed account of what led up to the exhibition, 
and of the proceedings and displays of apparatus and appliances 
thereat, will consult the literature published in the Technical 
Press contemporaneously with the exhibition itself. 

The report of the Committee which opens the volume is largely 
composed of the preliminary circular-letters issued by them; and 
these will be valuable as, if nothing more, exemplars when the 
time comes for the holding of another exhibition of similar character. 
Following copies of the appeals made for funds, we have a list 
of the Companies and Gas Committees of Local Authorities who 
subscribed to the special fund raised. In all, it isseen there were 
176 subscribing companies or committees, but the latter were 
comparatively few, though those contributing did so handsomely. 
Among the Companies, the Gaslight and Coke Company headed 
the list with {100. The total amount subscribed was £1412 Ils. 
The special functions associated with the exhibition, the memories 
of which are of the most pleasant, are noticed; and among them 
reference is made to the reception of “ American and Continental 
Visitors ” at the exhibition on Dec. 6. It is, however observed, 
that the list of delegates mentioned are all from the Continent ; 
and no one from America is named as having been present at 
the reception. The special attractions and entertainments pro- 
vided by the Advisory Committee receive due notice; and suc- 
ceeding this section come references to the “ Novelty Section,” 
which was the only disappointing feature of the whole exhibition. 
The offer of awards for approved novelties and drawings in respect 
of fittings and lamp-posts met with a response which, in the words 
of the report “can only truthfully be described as meagre. : 
The exhibits in the section failed, as a whole, to support the notion 
of the existence, outside the regular trade sources of such articles, 
of any notable reserve of artistic talent or craftsmanship.” 

The “ Appendix” to the report consists of an account of the 
exhibits; and it is somewhat disappointing. Theopportunity was 
an excellent one for the Committee to have marked “ the time 0’ 
day” by pointing out which of the exhibits (at the same time 
describing them) represent the most modern advances in each 
department ofthe gasindustry. Thistheyhavenotdone. There- 
fore, as an historical report and as a representation of the progress 
indicated by the exhibition, its value is much depreciated ; and in 
years to come, inquirers who may turn to the “ official” report 
hopeful of finding a fairly complete description of the newest of the 
apparatus and appliances exhibited in 1904, will be disappointed. 
It is true the Committee acknowledge that the account they give 
of the exhibits is a ‘‘condensed” one. They say, in a short pre- 
face to the “ Appendix :” 

With a view to making their own report of the actual exhibits as 
faithful and just to the exhibitors as possible, invitations were issued to 
all stallholders asking them to supply particulars of their exhibits for 
use in the compilation of the ‘‘ Official Report.’’? From the returns 
to this inquiry, and where these were lacking or insufficient, from the 
catalogue (to which many exhibitors referred), the following subject- 
matter index and condensed description of the contents of the Exhibi- 
tion have been prepared. The Committee have not deemed it ex- 
pedient to reproduce lengthy particulars nor illustrations of trade 
articles familiar in the contemporary technic ; nor are they responsible 
as a body for the statements supplied by exhibitors. 


That is the apology for brevity and deficiency. Our criticism 
amounts to this, that while the report, it is freely admitted, is good 
so far as it goes, as an “ official”’ report it does not go nearly far 
enough, and falls considerably short of expectations. But for this, 
as is seen by the extract made above, the Advisory Committee as a 
body make themselves fully responsible. 
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SOCIETE TECHNIQUE DE L'INDUSTRIE DU GAZ EN FRANCE. 





THE THIRTY-SECOND ANNUAL CONGRESS—HAVRE, JUNE 20 to 23. 





REVIEW OF THE PROCEEDINGS. 





The Thirty-Second Annual Congress of the Société Technique 
de l’Industrie du Gaz en France was opened last Tuesday morn- 


ing in the Council Chamber of the Hotel de Ville at Havre. The 
PRESIDENT (M. Georges Visinet, the General Manager of the 
St. Germain Gas Company), took the chair shortly after half-past 
nine, by which time there was a very good muster of members, 
upwards of 200 being present. On the platform, to the left of the 
President, sat the Secretary (M. Payet) ; and on his left, Mr. J. W. 
Helps, of Croydon, occupied a seat. Among those who had 
signed the attendance-sheet were Mr. H. E. Jones, the Deputy- 
Chairman of the European Gas Company, Mr. W. Williams, the 
General Manager, Mr. W. B. Brady, the Assistant-Secretary, 
M. Gaston Gautier, the Company’s Engineer at Havre, his brother, 
M. Gustave Gautier, who occupies a similar position at Rouen, 
and MM. Coudelon (Caen), Cros (Amiens), Marchal (Nantes), 
and Peschot (Bolbec), their colleagues. The attendance-sheet 
also contained the name of Mr. R. S. Gardiner, formerly Secre- 
tary of the Imperial Continental Gas Association, as well as 
those of several members of the gas profession which have become 
familiar to readers of the “ JouRNAL” in connection with their 
contributions to the Society’s proceedings. 

The first item on the agenda was the election of the new 
members proposed. At the head of the list distributed among 
the members stood the name of Mr. Daniel Irving, M.Inst.C.E., 
in his capacity of President for the year 1894-5 of the Institution 
of Gas Engineers. Then followed the names of 31 ordinary and 
five associate members—among the former being Mr. R. W. 
Wilson, the Secretary, and Mr. H. F. Andresen, an Assistant- 
Secretary, of the above-named Association. On the morning of 
the meeting the names of two additional ordinary members and of 
one associate member were submitted, making 33 of the former 
and six of the latter; and these gentlemen were all admitted to 
membership of the Society. 


COMMITTEE’S REPORT. 


The report of the Committee was then read by the President. 
The first portion of it was devoted to notices of the members who 
had been removed by death during the year. Special mention 
was made of Mr. Edward Drory, whose decease, the Committee 
said, not only came as a melancholy surprise to his friends, but 
would be regretted in the gas engineering world at large, by 
which he was justly regarded as one of its most eminent repre- 
sentatives; of M. Jouanne, the Technical Editor of our contem- 
porary “ Le Gaz,” as well as of the companion publication, ‘“ Le 
Constructeur d’Usines 4 Gaz,” whose rare qualities of mind and 
heart had gained for him many friends, by whom his loss would 
be keenly felt; of M. Alexandre Lencauchez, whose name is 
well known all over the Continent, as well as in England, in con- 
nection with his system of retort setting and heating; and of M. 
Vacher, whose death within a few days of the meeting removed 
one of the founders of the Society, and the Manager for many 
years of the European Gas Company’s station at Amiens, relin- 
quishing the position about three years ago.** A fewmembers left 
the Society during the year; and at the close the roll stood as follows: 
Honorary members, 22; ordinary members, 518; associate mem- 
bers, 112— total, 652, an increase of 12 compared with the year 1903. 
In their closing remarks the Committee referred to the International 
Exhibition at Earl’s Court, of which the President was one of the 
Vice-Presidents. All the members of the Society were invited 
by the Institution of Gas Engineers to visit the exhibition, and to 
enjoy the hospitality which would be accorded tothem. For the 
benefit of those who were unable to do this, a report on the exhi- 
bition had been prepared by the Secretary of the Society(M.Payet),+ 
and it would inform the absent members, and serve as a reminder 
to others, of the great interest presented by the undertaking 
organized by the Institution of Gas Engineers, and of the warm 
welcome which the representatives of the Society received from 
their English colleagues. The Committee then passed on to 
acknowledge subscriptions to the funds of the Society to the total 
amount of 24,625 frs. ({985), ranging from 2400 frs. down to 
50 frs., from gas and other companies. The list included several 
new donations. In conclusion, the Committee informed the 
members that the year had presented a touching instance of the 
interest taken in the Society, by the presentation thereto, by 
Madame Paul Durand, as a souvenir of the late much-regretted 
M. Gustave Jouanne, of a complete collection of “ Le Construc- 
teur d’Usines 4 Gaz.’’ Its collection of 960 plates, in 20 volumes, 





* The funeral took place at Amiens on the 15th inst., and was attended, on 
behalf of the Company, by the Assistant-Secretary (Mr. Brady), and by M. 
Gustave Gautier and M. Cros, the Managers of their Rouen and Amiens 
stations. Theinterment took place at the Cemetery of La Madeleine, where 
Mr. Brady paid fitting tribute to the service rendered to the Company by the 
deceased, and expressed their sorrow at his loss and their sympathy with his 
widow and family in their bereavement. 

+ The report referred to was noticed in the ‘‘ JOURNAL ”’ for the 13th inst. 








represents an interesting record of the progress made in, and 
of the various inventions connected with the improvement of, gas- 
manufacturing plant and the construction and general arrange- 
ment of gas-works. In accordance with the intentions of the 
donor, this important work will be offered as a prize for the 
current year, under conditions to be subsequently made known 
to the members. The Committee have expressed their sincere 
thanks to Madame Durand for her valuable and useful gift. 


FINANCIAL POSITION OF THE SOCIETY. 


The report presented by the Treasurer, and read in his absence 
by the Secretary, showed that the expenses for the year amounted 
to 46,750 frs., and that a sum of 353 frs. had been spent this year ; 
making together 47,103 frs. (£1884). The revenue having been 
50,420 frs. (£2017), there was an excess of 3317 frs. (£133). The 
largest items of expenditure are those for publications, 12,484 frs. 
(£499) ; and prizes, 9181 frs. (£367). The capital of the Society, 
which amounted to 195,824 frs. (£7833) on Dec. 31, 1903, stood 
at 197,761 frs. (£7910) at the close of the past year—an increase of 
1937 frs., or £77. The report was adopted without remark. 


RECONSTITUTION OF COMMITTEE AND ELECTION OF OFFICE 
BEARERS. 


The members then proceeded to ballot for the reconstitution 
of the Committee, with the result that MM. Bigeard, Gardiner, 
Godinet, Thibaudet, Bouvier, and Kaeuffer were elected. The 
announcement of the result closed the morning sitting. 

There was a much more numerous attendance in the after- 
noon, when the meeting was honoured by the presence of the Sub- 
Prefect (M. Piette), the Mayor of Havre (M. Maillart), and the 
Deputy-Mayor (M. Le Blond), who occupied seats on the plat- 
form. The Chairman of the European Gas Company (Mr. R. 
Hesketh Jones) and Mr. H. E. Jones were also present. 

The first business was the announcement of the result of the 
meeting held by the Committee for the selection of the office- 
bearers for the current year. It was as follows: President, M. 
Visinet (re-elected) ; Vice-President, M. André Coze; Secretaries, 
MM. Thibaudet and Godinet ; Treasurer, M. Marquisan. 


PRESIDENT’S ADDRESS. 


The President thanked the officials of the town for the interest 
they had shown, as testified by their presence at the meeting, in 
the work of the Society, and then proceeded to deliver his Inaugural 
Address. He began by referring to the “great event” that the 
year 1905 would see—namely, the expiration, on Dec. 31, of 
the Paris Gas Company’s concession with the city, which had 
lasted since 1855. No one could as yet foretell the precise result. 
The Société Technique had always had friendly relationships with 
the Compagnie Parisienne du Gaz, whose works had always been 
thrown open for visits. It was to be hoped that, whatever the 
consequences of the termination of the present concession might 
be, it would not give rise in the gas industry of France to any 
increased difficulties, which, however, could be overcome by 
energy, patience, and work. After brief reference to the Earl’s 
Court Gas Exhibition, and to the present trend of gas manufactur- 
ing methods, the President remarked that bis nomination to that 
office coincided with the thirtieth anniversary of the foundation 
of the Société Technique, which dates from March 5, 1874; the 
first general meeting with 84 members taking place on the 23rd of 
June following, under the presidency of M. Mallet. It was not 
unfitting, therefore, to glance over the past years, to call to 
mind the work done, and to show that the intentions with which 
the Society started had been fully realized. 

At this first meeting, M. Foucart read a paper giving a trans- 
lation of Mr. John West’s patent for stoking machinery, and M. 
Ellissen described the work of Clegg, Mann, Foulis, and others. 
Now, thirty years later, the topic of charging and discharging 
machines was still a very living and important one. At the 
1875 meeting at Lyons, M. Emile Vautier was President, and 
gave an account of the Bordeaux works, the concession with 
which town had then been renewed, as it has been once again 
just recently. The following year, 1876, M. Eugéne Lebon pre- 
sided at Rouen, and was able to congratulate the members on the 
result of an appeal to gas companies for funds to enable the 
Society to carry on its work; the amount for the year 1877 being 
10,295 frs., or about £412. Gas was refused a place at the “ Ex- 
position Universelle” of 1878—an effective contrast to the 
happy result of the Exhibition of 1900. At the Paris meeting in 
1878, says M. Visinet, “ the Société Technique received a valu- 
able mark of sympathy from the British Association of Gas 
Managers. The then President of the Société Technique and 
the Past-Presidents were made honorary members of the great 
English Association. Itis from that time that, by a very natural 
reciprocity, the Presidents and Past-Presidents of the English 
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Institution are made honorary members of our Société Tech- 
nique.” In 1882, M. Foucart succeeded in getting subscriptions 
for a statue to Philippe Lebon at Chaumont. The average con- 
sumption of gas yearly per inhabitant was given by M. Ancel, at 
the Marseilles Congress in 1883, as being for London, 139 c.m. 
(4910 cubic feet); for Paris, 99 c.m. (3496 feet); and for Lyons, 
62 c.m. (2190 feet). It was in 1885, at the Bordeaux meeting 
under the presidency of M. Breitmayer, that M. André Coze read 
his first paper on inclined retorts. From Boulogne, in 1888, when 
M. Ellissen was President, a visit was paid to London, “ where 
the English engineers received us with refined courtesy, and took 
us through their enormous works, and showed us their colossal 
gasholders.”’ 

The Exhibition of 1889 gave M. Cornuault, that year’s Presi- 
dent, the opportunity of showing how effective gas could be in 
comparison with electricity, by the gas lighting of the Trocadéro, 
the Eiffel Tower, and the Gas Pavilion. The presentation of 
Government medals to gas workmen having thirty years of loyal 
service, dates from the year 1898, when M. Delahaye was Presi- 
dent, as he was also the previous year, when he reviewed the 
various means of illumination. In 1899, M. Th. Vautier com- 
pared the photometrical standards of different countries, and, as 
is well remembered, presided in 1900 at the International Gas 
Congress. The following year the Société Technique met at 
Dieppe, and went over to Brighton and London. 

In this way, but, of course, much more fully, M. Visinet passed 
in rapid review the doings of past years, and gave interesting 
and pointed extracts from sayings of Past-Presidents, all profiting 
by their experience, advice, knowledge, and labour. Of the 
Société Technique it might be said that nothing which concerns 
the gas industry is foreign to it. The thirty volumes of its pro- 
ceedings are “a valuable mine of documents offering rich veins 
to be exploited by seekers.” The President concluded a very 
interesting address in a choicely worded final paragraph in which 
he gave an expression of his own affection for, and devotion to, the 
Société Technique de I’Industrie du Gaz. 


The address was received with the most cordial expressions of 
satisfaction. 


DISTRIBUTION OF AWARDS. 


The report on the prizes of 200 frs. (£8) awarded by the Society 
to foremen and workmen who had given the longest and best 
service in gas-works was read by M. Delahaye. It showed that 
there was 102 candidates; but that only 70 were really eligible. 
Out of these, the Committee selected 32, whose length of service 
ranged from 32 to 48 years. Four of the selected candidates are 
employed by the European Gas Company—at their Havre (two), 
Trouville, and Rouen stations. M. Delahaye also read the report 
on the awards of silver medals (commenced last year) to in- 
spectors, clerks, and others, for general good conduct and long 
service. The Committee selected 18, who had been at least 
24 years with the several gas companies recommending them. 
Three of these are in the Company’s service at Havre, one at 
Caen, and another at Amiens. Many of the selected candidates 
were in attendance to receive the awards, which were in all cases 
accompanied by words of congratulation and encouragement 
from the President or the Mayor, and by the applause of the 
assembled members of the Society. 


A SPECIAL AWARD TO AN OLD SERVANT AND A CORDIAL 
WELCOME TO THE SOCIETY. 


A very pleasing—not to say touching—incident followed, when 
M. Gaston Gautier, the genial Engineer of the European Gas 
Company’s station at Havre, rose to express the great pleasure 
he felt in being the medium for recognizing the long and faithful 
services rendered by a servant whom the Company were proud 
to number among their employees. For the long period of 51 
years, M. Guignery had discharged the duties of lamplighter with 
a devotion and an assiduity which recommended him in a very 
special manner for an exceptional award. In the name of the 
Company they both served, he was pleased to present to M. 
Guignery a silver medal accompanied by a gift of 200 frs. 

Thereupon the Mayor rose and congratulated the Society on 
having selected Havre for their annual congress, and offered a 
cordial welcome to the members, who could not, he said, fail to be 
well received in the town in which Philippe Lebon carried out his 
first experiments in lighting by gas. He spoke in appreciative terms 
of the system adopted by the Society of rewarding the workers 
in its ranks and in the industry which it represented. “It is an 
excellent custom,” said the Mayor, “ and one which is followed 
in other industries; and it would be very desirable if it became 
general. It is comforting to see old servants receiving marks of 
consideration and esteem on the part of their employers.” Pass- 
ing to the larger question of the relations of a public company to 
the municipal authority, the Mayor said: 


There exist, gentlemen, between the various towns and the com- 
panies you represent, communities of interests. Here, in Havre, the 
relations between the municipal authority and the European Gas Com- 
pany are most agreeable, thanks to the amiability of M. Gaston Gautier, 
to whom I am pleased to render homage. M. Gautier has just handed 


to M. Guignery, a lamplighter of Havre, a reward for his long services. 
When a lamplighter has discharged his duties for 51 years in the same 
town, weare justified in regarding him asa municipal servant. It is my 
pleasure, therefore, to hand to him, in the name of the town of Havre, 
a silver medal which has been struck expressly for his acceptance. 








rrr 


The object of these marks of appreciation was very cordially 
applauded as he passed up the hall to receive his rewards. 


AWARDS FOR PAPERS, ETc. 


The report on the best papers submitted at the meeting of the 
Society last year was then read by M. André Coze. It set forththat 
the Committee had selected four, to the authors of which they 
awarded 250 frs. each—viz., the paper on “ The Condensation 
of Solid and Liquid Particles in Gas,” by M. Philippart; the two 
photometric papers contributed by M. Payet, the Secretary; 
and the communication on “ The Lighting of Public Lamps at a 
Distance,” by M. Casaubon. 

A short report was read on the “ Quaker” coke-stove, the joint 
invention of Messrs. Price and Webber, which was submitted 
in competition for the Society’s prize. ‘The various features of 
the stove, which is made by the Richmond Gas Stove and Meter 
Company, Limited, and has been described andillustrated in the 
“* JOURNAL,” were briefly indicated ; and the Committee awarded 
the inventors a silver medal and a diploma. Six candidates pre- 
sented themselves for the prize of 5000 frs. (wholly or in part) for 
improvements in appliances for the automatic lighting of gas. 
burners. They were Messrs. Bruce and Rosie, and MM. Giorgi, 
Homburgen, Forti, and Japy. The appliances of the first two can- 
didates were based upon variations in pressure ; those of the next 
three, on the employment of electricity; and the last, on clock- 
work. The Committee fully recognized the value of the attempts 
made by tke candidates to solve the interesting problem pre- 
sented; but they did not consider they were justified in awarding 
a prize for any one of the appliances submitted in competition. 
Six makers of apparatus for the production of poor gas by the aid 
of coke expressed in the course of the past year their intention of 
submitting their appliances in competition ; but only three were 
able to do so. They were MM. J. & O. G. Pierson, the Société 
des Moteurs Letombe (through the Fives-Lille Company), and 
the Société des Gaz Industriels of St. Quentin, who had sent a 
Dellwik-Fleischer generator for the production of water gas, 
These appliances were very carefully examined, and the reports 
thereon have been deposited in the archives of the Society for the 
inspection of the members. The results of the trials showed that 
gas coke, when used in generators producing either poor gas for 
motive power or water gas for use in illumination, is a fuel possess- 
ing very remarkable properties, and that even breeze may be most 
advantageously employed. In view of the perseverance displayed 
by the makers in the production of their appliances, and of the 
complete success attending their efforts, the Committee awarded 
a silver medal to each. There were three candidates for the 
prize of 5000 frs. for artistic fittings suitable for use with incandes-. 
cent gas lighting—viz., MM. Charles Blanc, Charles Boulanger, 
and Eugéne Potron. The Committee considered that all the fittings 
submitted were worthy of substantial recognition, and awarded 
each of the designers named a silver medal. 


READING OF PAPERS. 


The technical portion of the business of the Congress was then 
proceeded with; the first paper taken being that of M. Naudé, a 
Sub-Engineer at the Havre Gas-Works, on the lighting of railway 
carriages by compressed coal gas, a full abstract of which will be 
found elsewhere. The only speaker on the paper was M. Lecomte, 
who recognized the value of the paper, and added that it was to 
M. Gautier that the gas industry was indebted for the introduc- 
tion of coal gas in place of oil gas —the only illuminant formerly 
considered possible of application—for the lighting of railway 
carriages. He gave what was practically a short lecture, with 
the aid of the blackboard, on compressed gas lighting for this 
purpose ; and furnished some particulars in regard to the manage- 
ment of the carriages and lamps made by M. Henri Luchaire, 
the well-known lighthouse constructor. M. Naudé followed with 
a second paper on the De Brouwer conveyor at the Havre 
works, also noticed in another part of the “JournaL;” but it 
did not elicit any remarks. It was well to dispose of these two 
papers early, in view of the visit of the members to the works at 
the close of the sitting. There they had an opportunity of seeing 
the compressing plant and the conveyor. The other paper taken 
was by M. Lecomte, on the subject of the new inverted high- 
power lamp of the Société Francaise de Chaleur et Lumiére. In 
the first part of his communication, the author reviewed the work 
of former investigators into the subject of intensive lighting, and 
then went on to show how M. Clamond, making a clean sweep of 
existing processes, endeavoured to effect the complete combustion 
of gas, with the highest possible temperature, in the interior of a 
thorium mantle, without any addition of air to the exterior of the 
refractory tissue. In order to obtain the most intense lighting, 
M. Clamond tried to effect combustion in an inverted mantle ; 
and in this he succeeded—producing once more, with consider- 
able improvement, a high-power light by the aid of an inverted 
mantle, of which he was the originator 25 years ago. The problem 
to be solved was to bring into the flame a mixture of air and gas 
as highly heated as possible ; but the difficulty presented itself 
that the hot air could not be raised to a sufficiently high tempera- 
ture in such a mixture without risk of premature lighting. The 
author claimed that in the lamp shown in his paper this difficulty 
had been overcome, by the preparation of the slightly oxygenated 
primary mixture (3°5 volumes of air to 1 volume of gas), cold; 
and this mixture is burnt in the presence of secondary air raised 
to the highest possible temperature. Having next described the 
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construction of the lamp and explained the difference in principle 
between it and other burners, the author gave some photometric 
results obtained with lamps of 300 and 600 litres (10°6 and 21°2 
cubic feet). Summarized, they showed that the unit of light was 
‘ven with a consumption of less than 7 litres (0°25 cubic foot), 
with the production of from 400 to goo candles per mantle. The 
author claimed this as an absolutely new commercial result. For 
a long time the consumption of to litres (0°35 cubic foot) of gas 
er carcel-hour had been the maximum yield of incandescent 
burners. In the lamp under notice, there is an improvement to 
the extent of 30 per cent. in the yield by the application of a new 
inciple. 
With this paper the first day’s proceedings closed. 


A CARBONIZATION PAPER. 


On the resumption of the business on Wednesday morning, the 
first paper taken was one on “ The Distillation of Coal,” the com- 
bined production of MM. Verdier and Teulon. A practically full 
translation of it will be found in another part of the “ JourNaL.” 
It gave rise to some interesting remarks by MM. Chevalet, Lamy, 
Parsy (the new Editor of “ Le Gaz”’), Mallet, Frére, Cornuault, 
and the President; and though the conclusions arrived at by the 
authors did not mark any noteworthy advance, it was acknow- 
ledged that there were points in the paper which might be made 
the basis of an interesting discussion. Further reference to this 
communication, which is one of the most important in the list for 
the present year, may be made in a subsequent issue. 


PAPERS ON VARIOUS TOPICS. 


Another paper which elicited some little discussion was the 
next one taken—that by M. Parsy, on the new electric lamps, 
and the position of gas in regard thereto, in Paris. The author 
began by pointing out that as long as the price of electricity was 
high in comparison with gas, the greater or less consumption of 
electric lamps was a matter of little moment to gas men. The 
space separating economically the two systems of lighting ap- 
peared, in fact, to be rather difficult to be passed over. Taking 
Paris as an example, at present prices the electric light is about 
ten times more costly than gas. It is since the introduction of 
the Auer burner, and the adoption of the incandescent system, 
that gas has found itself in a favoured situation, which has im- 
parted to the industry renewed vitality; and this has given a 
further impetus to its hitherto interrupted development. In 
order to keep up this advance, those who are connected with the 
gas industry must not allow themselves to slumber on the path 
of progress. The electricians, on their side, have not remained 
inactive; and the object of the author was to indicate to his col- 
leagues the lines on which they have lately advanced. Hethere- 
fore passed in review the electric Jamps which have lately appeared 
upon the market, from the introduction of the Nernst lamp in 
1900 down to the Cooper-Hewitt mercury-vapour lamp, which 
has been in operation in Paris only a few weeks. The lamps 
described by M. Parsy were the Nernst (two types), the metal 
filament lamp of Messrs. Siemens and Halske, the osmium and 
zirconium lamps, and the mercury-vapour lamp referred to. He 
pointed out, in his concluding remarks, that these lamps are not 
by any means perfect. As he had intimated, they have defects 
which cause people to hesitate before adopting them. But these 
might, he said, only be “ children’s ailments,” which would dis- 
appear with age. He then proceeded to examine the respective 
situations of gas and electricity if the good results claimed for the 
lamps described should be verified in actual work, and concluded 
by saying he thought these results should be brought under the 
notice of hiscolleagues. The President, and MM. Coze, Delahaye, 
Cornuault, Godinet, and Laurent offered some remarks upon the 
advisability of having them included in the proceedings of the 
Society. However, the author was thanked for his contribution ; 
and later in the day, when the members visited the extensive 
works of the Westinghouse Company, they had an opportunity of 
seeing a Cooper-Hewitt lamp in operatiou—not to the improve- 
ment of the appearance of their complexions. 

A totally different subject next engaged attention—viz., the 
lighting of lamps at a distance, which was introduced in a short 
paper by M. Crozet; and M. Frére gave an abstract, by the aid of 
the blackboard, of his paper on the automatic regulation of pres- 
sure in the town mains. There was no discussion upon them. 
M. Besnard described an appliance for preventing frauds by con- 
sumers resulting from the tilting oftheir meters. It elicited a few 
observations from MM. Maldant, Chamon, and other speakers. 
The next paper was by M. Dupoy, on a somewhat similar subject 
—viz., the preservation of the constant water-level in meters; 
but no remarks were made upon it. Another meter paper read 
on Wednesday may be conveniently noticed here. This was one 
by M. Naudé, who dealt with the respective merits of wet and dry 
meters. Wet gas-meters are in general use on the Continent; 
but dry ones are gradually being introduced. As far as Havre is 
concerned—the town with which the author is officially connected 
—15 wet meters have been in operation for the past three or four 
years without the slightest hitch. The conclusion arrived at by 
him was that the more general use of the dry meter would lead 
meter makers to devote greater attention to the construction of 
these instruments, so as to make their operation as accurate as 
possible. M. Naudé concluded by expressing the opinion that 
dry meters should be admitted for stamping as well as wet ones. 
Though the decision to this effect by the Weights and Measures 
Department of France had not yet been sanctioned officially, he 








thought gas suppliers would be justified in putting in dry meters. 
In the course of the discussion, one speaker said he had many dry 
meters in use, and the consumers were pleased with them. The 
President also testified to the desire of the consumers to have dry 
meters, and said he thought an effort should be made to have 
them stamped. M. Delahaye gave some interesting figures as to 
the sums realized from the stamping of meters; and MM. Chamon 
and Bigeard added a few remarks, 


WATER GAs STATISTICS. 


One of the papers taken on Wednesday morning was by M. 
Delahaye. It was a summary of the official statistics relative 
to the use of carburetted water gas in England and the United 
States, and necessarily contained a mass of figures. It was nota 
“readable” paper; and therefore the author called attention to 
some of its principal features. He pointed out that the introduc- 
tion of carburetted water gas into coal gas had been objected to 
on hygienic grounds, but without any argument being brought for- 
ward in support of the objection than this—that the gas was more 
poisonous than coal gas owing to the greater quantity of carbor 
monoxide in it. The object of the paper was to bring together 
some definite particulars, based upon official statistics, and draw 
from them replies to the various objections, far too theoretical, 
which the official representatives of science and hygiene are so 
pleased to raise. In 1go1, M. Vieille, the Vice-President of the 
Conseil d’Hygiéne et de Salubrité dela Seine, called the attention 
of the President of the Committee of the Société Technique to the 
dangers of carbon monoxide, and to the accidents of various kinds 
which had resulted from it, and deduced therefrom the necessity 
for limiting the quantity of this impurity in gas used for lighting, 
heating, and motive power. “If,” said M. Delahaye, “these appre- 
hensions were well founded, it may well be believed that in six 
years an opportunity would have been found for ascertaining how 
the introduction of carburetted water gas into coal gas is preju- 
dicial to the public health.” The author’s statistics—the compila- 
tion of which, from the Board of Trade Returns, the reports to the 
Massachusetts Board of Gas and Electric Light Commissioners, 
and other sources, must have entailed a vast amount of labour—led 
him to the conclusion that the mixture of carburetted water gas and 
coal gas, in the proportions generally adopted in Europe, does not 
expose consumers to greater danger than ordinary coal gas, so 
far as concerns serious cases of poisoning. M. Delahaye did not 
in the least desire to minimize the poisonous properties of carbon 
monoxide. His observations were only made to show the one- 
sidedness and exaggeration of the accusations formulated on all 
occasions against gas by hygienists who are more prompt in con- 
demning an accused than in seeking the real offender. The paper 
was received with considerable applause, and a few remarks were 
made upon it by the President and MM. Mallet, Cornuault, Verdier, 
and Lecomte. 

This was the whole of the business at Wednesday’s sitting. 





A PLEASANT INTERLUDE. 


On Thursday, at the invitation of the European Gas Company, 
the members, accompanied by ladies, had a delightful excursion 
by steamboat to Tancarville, an account of which is given in the 
notices of the visits. 





—_— 


THE CLosIna PROCEEDINGS. 


There was an early, though not a very full, gathering of the 
members on Friday morning, in order to dispose of the papers 
still remaining on the agenda. Before opening the business, the 
President expressed his thanks to his colleagues for the interest 
they had shown in the technical portion of the proceedings by 
their attendance at the reading of the papers, as it bore evi- 
dence that they had not been attracted to the Congress merely 
by the hospitality which had been extended to them. 

The first paper taken was a short one by M. Chevalet, on the 
analysis of green sulphate of ammonia, a translation of which 
will be found elsewhere. He was followed by M. Casaubon, 
who gave the substance of an interesting paper on sulpho- 
cyanides, to which we hope to direct attention in an early issue. 
No remarks were made upon either paper. 

At this point the business was suspended owing to the entrance 
of the Sub-Prefect, who had brought the medals and diplomas 
awarded by the Government to meritorious workmen engaged in 
the gas industry, which by inadvertence had not arrived in time 
for presentation at the sitting on Tuesday afternoon. They were 
five in number, and four of them were for men employed by the 
European Gas Company at Havre. 

On resuming, M. Hovine brought before the members the 
results of a trial of the Hovine-Breuillé generator for the produc- 
tion of engine gas from coke and breeze, on which some obser- 
vations were made by M. Lhomme, of Nanterre. The author 
then picked out certain portions of his paper for special notice, 
and summarizedthem. This paper, with one by M. Thelliez, on 
the application of the Morgan generator to the production of illumi- 
nating gas, which was not read, owing to the author’s absence, 
M. Maggioni followed with the paper prepared by himself in colla- 
boration with M. Bigeard on the systems of automatically lighting 
and extinguishing gas-burners ; but, beyond a few observations by 
the President, no remarks were made upon it. The Secretary 
(M. Payet) then gave the substance of a paper by M. André Coze, 
on poor gas produced by the Letombe generator, The next paper 
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was one of an entirely different character. It was by Mr. Henry 
Laming, of Moscow, and dealt with new methods of remunerating 
workmen on the premium system. It was criticized by M. Gautier, 
who pointed out that the author said nothing about the quality of 
the coal and the quantity of gas made before and after the adop- 
tion ofthesystem. Mr. Laming did not reply to the former point, 
but in regard to the latter said the quantity of gas produced per 
setting was about thesame. M.Gautierremarked that since he had 
been at Havre he had been able to raise the charge of coal put 
into the retort from 140 kilos. to 175 kilos. without the introduc- 
tion of any such method of remuneration as that outlined in the 
paper. Some additional remarks were then made by members 
on the paper by M. Naudé read on Wednesday, bearing mainly 
up on the question of stamping meters. M. Rieder followed with a 
note on his inverted burner. The technical business was brought 
to a close by M. Lecomte, who describ2d the Luchaire-Lecomte 
light-standard, and also the method of making calorimetric tests 
of gas; the standard referred to and a calorimeter being on the 
platform for the purpose of demonstration. M. Verdier put some 
questions on the action of the latter apparatus, and they were 
answered by M. Lecomte, who then explained the method of em- 
ploying oxygen for the prevention of asphyxiation by coal gas 
which was to have been dealt with in a short paper by M. Hedde. 
A paper by M. Eliot, describing a meter-tap which could not be 
tampered with, and another by M. Parsy, on pyrometers, were 
not taken, owing to the absence of the authors. M. Lecomte’s 
communications are given elsewhere; and further notice of the 
more important of the rest will be taken in subsequent issues. 

The President, announcing the close of the Congress, thanked 
the members for remaining till the end, as well as for re-electing 
him President. He also expressed his appreciation, on behalf of 
the Society, of the kindness shown to them by the town authori- 
ties, and especially by the Mayor. His remarks were cordially 
received by the members, and the business terminated. 





VISITS, ENTERTAINMENTS, EXCURSION, “ REMERCIEMENTS,” 
“ REFLECTIONS.” 


Havre is a town well known to English travellers, who spend a 
day or two there when passing to and fro on their journeyings 
to the quaint and historical towns of picturesque Normandy, in 
which all Englishmen are so interested. They know that it is the 
seaport of Paris; and with its 130,000 inhabitants, it ranks as 
second only to the port of Marseilles. They also probably know 
that it is a place of comparatively modern origin, having been 
founded by Francois I. early in the sixteenth century. They do 
certainly know of its fine situation at the mouth of the Seine, of 
its interesting docks, of its clean streets, of its spacious gardens, 
of its handsome buildings—such as the Hétel-de-Ville, Bourse, 
and Palais de Justice—and of its attractive surroundings. No 
wonder, then, that the members of the Société Technique and 
their wives came in such large and almost unprecedented numbers 





terse 


to the Congress at Havre. But their primary duty is to gas: 
and therefore their first visit, on Tuesday afternoon at five o'clock, 
was to the works belonging to the European Gas Compan 
Electric trams—the excellent service of which is another notable 
feature of Havre—were generously provided, and conveyed the 
members from the Town Hall to the works. 


The Gas-Works. 


There is no need here to give any detailed history or account 
of these works; but it may just be mentioned that in earlier 
days there were two Companies lighting Havre, one French and 
one English. The former, whose works were near the centre of 
the town, were absorbed by the latter; their old works now being 
used merely as a gasholder station. The Havre works are the 
largest in the European Gas Company; those at Nantes being 
next in importance. Other towns lighted by the same Company 
are at Rouen, Amiens, Boulogne, Caen, and Bolbec. The greatest 
daily make of gas at Havre is about 60,000 cubic metres (nearly 
2,200,000 cubic feet); while the annual amount of coal used is 
something approaching 50,000 tons, which is carted into the 
works from the boat, there being two sets of stores, of a total 
capacity of about 14,000 tons. 

There are also two retort-houses, each having two benches, 
each of which has seven through arches having beds of seven 
ended retorts. At the time of the visit eleven of these through 
arches in one house were at work. The furnaces are ordinary 
direct-fired ones; and the charging and drawing are done by 
hand. The coke falls into a covered-in De Brouwer conveyor on 
each side of the bench. It is then raised by the incline of the 
conveyor, deposited overhead on toa cross conveyor, which feeds 
a primary screen, bye-pass shoot, and breaker, whence a bucket 
elevator lifts it to a fixed jigging and sorting screen over the 
storage hoppers for the different sizes of coke. There are at 
present no means of loading railway trucks direct from tke 
hoppers. Local custom demands the sale of coke by measure 
in hectolitres, even when it is delivered in railway waggons. Two 
** National” gas-engines, each of 30-horse power, do the driving. 
This plant has previously been described in the “ JourRNAL,” and 
M. Naudé contributed to this year’s meeting a paper relating to 
the subject, as given in another column. 

One item of interest in the retort-house was the system adopted 
of scurfing the retorts by compressed air; and one retort was 
being so treated when the party were there. A small annexe 
contains a 5-horse gas-engine driving a Farcot ventilator, giving 
a pressure of about 200 mm., or 8 inches. A 6-inch pipe leads 
the air from this to four mains running along the facades of the 
benches; a take-off T-piece being placed over the centre of each 
arch. To this T-piece suitable connections are joined for what- 
ever retort is required to be cleaned ; and when not at work the 
pipe is simply closed tight by a plug. The air discharges into 
a covered trough placed in the retort, which by this method is 
thoroughly scurfed in less than two hours, a considerable economy 
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GENERAL VIEW OF THE HAVRE GAS-WoORKS FROM THE TOP OF THE SCRUBBERS. 


in time thus being effected, as compared with the former ordinary 
system in use. 

The arrangement of the other apparatus at the works hardly 
calls for particular notice, and will be gathered from the pre- 
ceding plan, which, with other information of a useful character, 
was given to the members in the form of a little booklet. It may 
be added, however, that there is a Holmes washer-scrubber em- 
ployed for extracting cyanogen and ammonia from 72,000 cubic 
metres (2,500,000 cubic feet) per 24 hours. There are two pre- 
liminary purifiers,6 metres by 8 metres (19°68 feet by 26°25 feet), 
12 boxes, 4 metres by 4 metres (13°12 feet square), and four catch- 
boxes, 6 metres by 4 metres. The total gasholder capacity is 
28,000 cubic metres (nearly 1,000,000 cubic feet); the largest of 
the four holders containing 12,500 cubic metres, or 441,500 cubic 
feet, of gas. The works presented a very clean and orderly 
appearance, and gave every evidence of competent management, 
which was only to be expected when it is remembered that they 
are under the supervision of so capable a Manager—one of so 
many years’ experience—as M. Gaston Gautier, assisted also as he 
is by young engineers with credentials from the best engineering 
schools of France. 

The visit, although offering no very noteworthy points of tech- 
nical interest, proved highly gratifying to the many engineers and 
managers who were privileged to take part init. At its conclu- 
sion, an adjournment was made to the Manager’s garden, where 
Mr. R. Hesketh Jones, as Chairman of the European Gas Com- 
pany, in a few well-chosen words, gave a warm welcome to the 
visitors, the popular Manager, M. Gaston Gautier, acting as inter- 
preter. The toast to the Société Technique having been given, 





and suitably replied to by the President, M. Visinet, a photograph 
of the party was taken, after which a return was ‘made to town. 


Other Visits. 


For the following afternoon, Wednesday, the 21st inst., two 
visits were arranged. The first was to the works of the Westing- 
house Company, which are very similar to those of the British 
Company at Manchester, and, being well known to our readers, 
do not call for any particular observations. The Société Westing- 
house was formed in 1gor, and has two works in France—one 
being at Havre and the other at Freinville, close to Paris. On 
entering the works, one of the first things to attract attention was 
a three-cylinder Westinghouse gas-engine of 135-horse power, 
driving a dynamo of 6000 volts, which was having a trial run. 
Dynamos, motors, alternators, transformers, coils, and various 
accessories for electrical equipment were to be seen in all stages 
of construction, from the foundry to shipment or truck. A staff 
of engineers conducted small groups of visitors round the works, 
and were indefatigable in giving all the information that was asked 
for. Thanks are particularly due to M. Neher, the Manager of 
the Company, and to M. Buss, the Engineer and Manager of the 
works, for the courtesy of their reception. Among the many 
marvellous tools in the works, which proved of great interest, it 
was pleasing to see that at least some tools of English manufac- 
ture were in active operation, alongside others of American and 
French make. 

The second visit of the day was to the site of the works in pro- 
gress at the Port of Havre, where, after nine years, the formation 
of a new harbour is rapidly approaching completion. On arriving 
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at the end of the long Western arm, MM. Laroche and Balling 
explained the nature of the undertaking, which will provide a 
shelter for boats of 200 metres in length (over 650 feet), and thus 
tend, even more than at present, to add to the shipping facilities 
of Havre. The President and M. Salanson, a Past-President, 
thanked the Engineers referred to for their kind information. 
The third and last technical visit of the Congress took place 
on Friday afternoon, when the members were again conveyed by 
tram to the works of MM. Schneider et Cie. (where the visitors 
met M. Canet, the: famous inventor), a name known throughout 
the world for the manufacture of implements of war. But may 
peace prevail ! F 
Soiree. 


On the evening of the opening day of the Congress (that is on 
Tuesday), a musical soirée was offered to the Société Technique 
by the European Gas Company. It took place in the capacious 
rooms of the Hotel Frascati, and the guests were received by 
Mr. R. Hesketh Jones, with whom was Madame Gaston Gautier, 
and also Mr. Henry E. Jones, as a Director of the Company. All 
the gas world of France—and his wife—were there; and it was 
indeed une réunion charmante. A refined and pleasing orchestra, 
the charm of Mile. Lutzi (a laureate of the Conservatoire), the 
artistic bizarrerie of M. Galipaux, and other artists from Paris, 
all combined to give a delightful interpretation of M. Jelmo’s 
well-arranged programme. 


Annual Dinner. 


The following evening members again assembled at the Hétel 
Frascati for their own annual dinner. It is also a just tribute 
to the gracious hospitality of the European Gas Company, and 
Madame Gautier, to record that the latter presided, at the same 
time, at an adjoining dinner to some 35 ladies. At the more 
imposing (but less charming) function, on the right of M. Visinet 
sat M. Maurice Piette, Sous-Préfet of Havre, and on the left, 
M. Maillart, the Mayor. 

After the toast of the President of the Republic had been duly 
honoured and the Marseillaise played, the esteemed President of 
the Société Technique made an excellent and humorous speech 
in eulogistic terms of all those guests individually invited to the 
banquet. He showed his inate courtesy and kind thoughtfulness 
by forgetting no one—always the true sign of a sympathetic spirit. 
He again thanked the Mayor for his interest in the gas industry, 
and for the special medal he had presented to the local lamp- 
lighter of half-a-century, M. Guignery. He paid a warm tribute 
to the qualities of M. Gaston Gautier, and to his interest in Art, 
for he was President of the very Society which was providing the 
excellent orchestral accompaniments to the dinner. M. Visinet 
named several engineers of Havre, and then mentioned Mr. 
J. W. Helps, who was present, and for whose kindness and 
cordiality at the Earl’s Court Exhibition the French gas en- 
gineers visiting it were so much obliged. The President, after 
referring to the Chairman, Directors, and officers of the European 
Gas Company, called to mind a former meeting of the Sociéte 
Technique at Rouen, the “ sister city of Havre,” and eulogized 
the well-kept gas-works. The Sous-Préfet, in a clever speech, 
described a friend’s fears of gas explosions, but said that he had 
learnt the only explosions from gas were those of amiability and 
cordiality. The Mayor emphasized the friendliness of the re- 
lationship between the town of Havre and the English Company 
lighting it, adding significantly, “ L’Entente Cordiale exists in 
1905.’ Mr. R. Hesketh Jones then rose, and, speaking in French, 
reminded his hearers of his connection with them as a Director 
of the Union des Gaz, and also of the pleasure he had had in 
receiving them on the occasion of their visit to Brighton. The 
work of the Société Technique was very valuable to the cause of 
progress in the gas industry. 

After “God Save the King ’’ had been played and enthusiasti- 
cally cheered, M. Cornuault spoke, first as the President of the 
Syndicat Professionel du Gaz—“ a daughter of the Société Tech- 
nique ’’—and again, as the eldest Past-President of the latter 
society,in reply to M. Coze. M. Brandt, as President of the Asso- 
ciation des Gaziers Belges, responded to some further remarks by 
M. Visinet, who reminded members of the invitation to Liége 
on July 3,4,and5. Lastly, M. Gaston Gautier spoke, meeting 
with a very cordial reception. He thanked the Mayor for his 
appreciative remarks, and was entertainingly reminiscent of his 
former employment at Nantes before becoming the Manager 
of the Havre Works. M. Gautier characterized the treatment 
he had received at the hands of the European Gas Company as 
“large and generous,” and thanked the administrators of the 
Company accordingly. 


Excursion to Tancarville. 


_The hospitality offered to members of the Société Technique 
did not stop short with the soirée, but was extended to a delight- 
ful day’s excursion on Thursday to, and déjeuner champétre at, the 
little town of Tancarville, 18 miles from Havre, situated at the 
end of a canal joining the River Seine with the port. The return 
journey down the Seine proved most enjoyable, with bright sun- 
shine and freshening breeze, pleasing music, and attractive views 
of Honfleur, Trouville, and Deauville. Mr. R. Hesketh Jones 
was, of course, the presiding host; and in the course of his after- 
lunch speech paid (in French) a much-appreciated compliment 
to members and their wives, mentioning also M. Malandain, the 
Deputy-Mayor, and M. Visinet. The former, for the Municipality 
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of Havre, expressed his thanks for the “ belle reunion,” mention. 
ing his indebtedness to M. Gautier, and in particular to Madame 
Gautier. Humorous and courteous as ever, M. Visinet referred 
to the kindly relationships that existed between the European 
Gas Company and the Société Technique in past times, when 
Mr. H. M‘Lauchlan Backler presided at the Boulogne meeting, 
Applauded compliments were also paid to Mr. and Mrs, R. S, 
Gardiner for their many and gracious acts of hospitality. After 
M. Lecomte, in his fluent way, had thanked Mr. Hesketh Jones and 
others, M. Gaston Gautier performed the same service for the able 
Secretary of the Société Technique, M. Payet. 


‘‘Remerciements.” 


This brings us to our last word, which can only be, “ Thanks, 
and again thanks.” Where there has been so much generous 
hospitality, and such kind thoughtfulness, where the designers at 
the head of the organization have been so gracious, and the 
executive officers have been so willing, it becomes exceedingly 
difficult to give suitable expression to one’s gratitude and appre. 
ciation. In this instance, it is rendered doubly so, for we feel 
that we must speak, not only for ourselves, but in some degree 
for more than one English visitor, and record our thanks at one 
and the same time, both to the European Gas Company, their 
Chairman, Directors, and staff, and also to the President, 
Council, members, and officers of the Société Technique du Gaz, 
Besides those whose names have already been mentioned, thanks 
are due to the General Manager of the European Gas Company, 
Mr. W. Williams, and to his Assistant, Mr. W. B. Brady, both 
also members of the Société Technique, to whose indefatigable 
and well-directed labours must be largely attributed the great 
success and thorough enjoyment of the Havre Congress. Ob. 
viously, upon the local Manager, M. Gaston Gautier, must have 
fallen a big proportion of the heavy work of organization, and to 
him thanks are in a very especial degree due. Also to his able 
Assistant-Engineers at Havre, MM. Naudé and Defoy, our 
obligations should be expressed for information and help most 
readily given. There are undoubtedly others on the staff of the 
European Gas Company—whose names are unknown to us—to 
whom we are also indebted, which indebtedness we here gladly 
acknowledge. Of the President of the Société Technique— 
M. Visinet—we can only say how appreciatingly we join in the 
general chorus of praise to his urbanity, unaffectedness, wit, and 
cordiality. M. Payet—engineer, secretary, writer, and linguist 
alike—maintained his high reputation for amiability and hard 
work ; and so to him and others, we sincerely subscribe ourselves 
his and their debtors for the enjoyable Congress at Havre. 


** Reflections.” 


A few reflections upon the meeting just closed may not be out 
of place here. If one were asked to describe in a single word its 
salient features, he would be confronted with a difficult task. Its 
success was due to a combination of two qualities characteristic 
of the nations on either side of the ‘strip of silver sea” which 
separates them; and therefore we must have recourse to the 
language of each to adequately describe it. It was the outcome 
‘of hospitality and bonhomie—using this word in its best sense of 
good-fellowship. Who could watch the genial countenance of the 
President without being conscious of his possession of a kindly 
nature? Who could receive his poignée de main without feeling 
sure that his friendship, once bestowed, would be sincere? The 
esteem in which he is deservedly held by his colleagues on the 
Committee of the Society was manifested by their re-election of 
him as President. Next to M. Visinet came M. Gaston Gautier— 
the personification of good-fellowship. One cannot imagine a man 
of his jovial disposition—the President of a local Musical Society— 
being a hard taskmaster. Who could be otherwise than touched 
at his remarks with reference to the lamplighter who had given 51 
years of long and loyal service to the Company—a man whom 
they were proud and happy to number among their personnel, 
and whose devotion and assiduity they considered worthy of an 
exceptional reward? The visits to works, were further proofs of 
the heartiness of the welcome accorded to the Society. Of course, 
the members could count upon being (as they were) well received 
at the gas-works; and they might possibly have reckoned upon 
being shown over those connected with the harbour. But it was 
assuredly good-fellowship on the part of the Westinghouse Com- 
pany not only to allow the members to inspect their vast shops, 
but to provide refreshment for them afterwards. It was courtesy 
also that enabled them to witness the inner workings of the 
extensive establishment of MM. Schneider et Cie. To a similar 
feeling was due the assistance rendered by the Tramways Com- 
pany in conveying the members to the works named, and the 
granting by the municipal authorities of the use of the fine 
Chamber in the Town Hall for the meetings, and a room in the 
building for carrying on the secretarial work of the Congress. 
Finally, the weather was all that could possibly be desired. Mem- 
bers who arrived in Havre about five o’clock on Monday afternoon 
did so in a perfect deluge. However, the Clerk of the Weather 
—an official to be reckoned with on such occasions—was pro- 
pitiated (doubtless by the affability of M. Gautier), and almost 
continuous sunshine during the day, succeeded by grand sunsets 
in the evening, was the result. The thirty-second Congress of 
the Society closed, and the members returned to their respective 
homes, with unclouded skies, and with the pleasantest recollections 
of a gathering which was generally acknowledged to have been 
one of the best in the annals of the association. 
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NOTES ON DE BROUWER COKE-CONVEYORS. 


Tue only paper readvat last week’s meeting of the Société Tech- 


nique du Gaz dealing with constructional plant in gas-works was | 


one by M. Naudé (of Havre), who gave some notes on the De 
Brouwer conveyor. These were largely the result of local experi- 
ence with the conveyor, a drawing of the arrangement of which 
was given in the “ JouURNAL” for Sept. 3, Igor. 

The author prefaces his remarks by commenting on the great 
step taken of late years in the direction of applying mechanical 
methods to retort-house working; and he records the backward- 
ness of France in this respect, until wakened up by the De 
Brouwer charging apparatus, which was seen at the Toulon Con- 
gress two years ago. In England, on the other hand, mechanical 
appliances were adopted at an early date, and the West and 
Arrol-Foulis machines are named ; being described, however, as 
“ very ingenious, but cumbersome and complicated.” 

The author disclaims the intention of trying to establish the 
superiority of the De Brouwer conveyor over others, but seeks 
rather to examine the principles which ought to be followed in 
installing such plant. ‘One most important point,” he says, 
“in studying the adoption of a conveyor is that of its arrange- 
ments, so as to arrive at the minimum of cost for maintenance in 
regular working ”—a somewhat nebulous statement, it may be 
remarked, of a sufficiently obvious truth. A certain amount for 
wear and tear is bound to be allowed for. But the author says 
that there is no need to exaggerate it, in view of the services ren- 
dered by conveyors. An essential condition is that all the parts 
of a plant should be of powerful output; for lack of efficiency in 
any one part prolongs the length of time the whole has to work 
during the operation of discharging. The more these periods 
of working can be reduced the better, and the less the wear and 
tear. The various drives ought to be easily accessible for exami- 
nation and repair, and therefore placed at or above the ground 
level. Electricity offers great advantages for driving purposes; 
and with the switch-board in the retort-house, the starting and 
stopping of the plant can be controlled exactly to the require- 
ments of the draw. The length of conveyors should not be great ; 
it is much better to subdivide them. Thus ina works having two 
retort-houses, divided into four benches, it would be better to 
have a conveyor for each bench, all feeding on to a middle cross- 
conveyor. The advantages of this are: (1) Reduction in the 
length of chain, and therefore less expansion from the hot coke; 
and (2) reduction in wear and tear as a consequence of only having 
the conveyor in use which serves the bench that is actually at 
work at the time. 

The choice and arrangement of the materials used in the De 
Brouwer conveyor have a great effect on its good working. 
Originally, wrought-iron plates and angles were used for the 
trough; but now, many seem to prefer cast iron. At Havre, the 
top overhanging guard angles of the trough were at once done 
away with, and soon afterwards, the wrought-iron bottom plates 
were changed to cast-iron ones about 1°200 m. (47} inches) long. 
The former plates buckled up and wore out very quickly. The 
latter plates, where butt-jointed, cause the bottom of the trough 
to lift, on account of the force of the water and small pieces of 
coke. Where they are bevel-jointed, they foul with the chain, 
and little by little get heaped up at the end of the trough. The 
author states that at the Crystal Palace Gas-Works, which he 
visited in December last, the wrought-iron trough has also been 
replaced by one in cast iron. ‘“ We are thus,” he says, “ very far 
from the original trough.” 

Similarly history repeats itself as regards the chain. Originally, 

male and female links were joined together by small pins in soft 
steel; then these links were strengthened and had heels or sliding 
blocks added, which, in spite of their being reversible, wore them- 
selves out before the other parts. A detachable sliding link was 
tried; but M. Naudé thinks “there is yet better to be done in this 
respect,” and he refers to a different type of chain shown by 
Messrs. Jenkins and Co., Limited, at the Earl’s Court Exhibition. 
After contrasting chains made up of small parts, with those com- 
posed of large links, and remarking on the flapping on the sprocket 
wheels due to variations in the speed of the chain, the author 
touches on the question of the production of coke dust. At 
Havre, the quantity of coke dust has not been increased by the 
use of the De Brouwer conveyor. “In England, the country of 
coal, coke has not the same commercial value as in France, and 
no care is exercised in its manipulation.” The author has been 
apparently struck with amazement at the fact that at the East 
Greenwich Gas-Works, the coke was seen to fall from the retorts 
some long distance into a subway. “ These same principles show 
themselves fatally, in England, in the design and erection of 
mechanical appliances.” What have our English manufacturers 
to say to this ? 
_ M. Naudé concludes by saying that the De Brouwer conveyor 
is an excellent apparatus, and works very satisfactorily under the 
following restrictions: (1) Convenient sub-dividing of the con- 
veyors so as to avoid too great length of chain; (2) powerful out- 
put of the different parts, so as to reduce the periods of working ; 
(3) ample capacity of the bunkers, so as to allow of storing 
different classes of coke during Sundays and holidays. 

Thus concludes this Laodicean tribute to the De Brouwer coke 
conveyor, 





NOTES ON THE CARBONIZATION OF COAL. 


By MM. J. VERDIER AND P. TEULON, 


(A Paper read before the Societe Technique du Gaz.) 

We have combined in these notes some results of investiga- 
tions which we have made for several years past at the Marseilles 
Gas-Works, and which bring out the influence of certain factors 
on the products of the carbonization of coal. 


ParRT I.—TEstTs ON THE INFLUENCE OF WEIGHT OF CHARGES 
AND SECTION OF RETORTS ON CARBONIZATION. 


The arches in use at the Marseilles works are beds of hori- 
zontal retorts, 3 m. (10 feet) long, and Q in section. The first 
retort-house, with regenerative beds of nines, has retorts 600 mm. 
wide by 400 mm. high inside (233 in. by 153 in.)—dimensions 
which slightly differ from those generally adopted, but which 
were originally chosen to suit American stoking machines, which 
have since been entirely done away with or transformed. A 
second retort-house has retorts with an inside section of 550 mm. 
by 350 mm. (213 in. by 13? in.), 3 m. (10 feet) long, set back to 
back in beds of nines, which were heated by direct firing. They 
have just been altered to beds of elevens, with producers and 
regenerators, but retaining the same dimensions for the retorts. 
At the time of the commencement of these investigations, all the 
beds in this second house were direct-fired. It had always been 
noticed that the same coals behaved differently according as to 
which beds they were carbonized in. When, for a determined 
period of carbonization—140 to 160 kilos. (2°75 to 3°15 cwt.) in 
4 hrs. 48 min.—the retorts in the first house gave rise to frequent 
stoppages in the ascension-pipes, and produced thick tar in the 
hydraulic mains and other condensing apparatus, the retorts in 
the second house, on the contrary, gave no indication of this, 
although it was easy to see that the charges were thoroughly 
carbonized. All the remedies that were tried in the first 
house—such as spraying the ascension-pipes—only proved insuffi- 
cient palliations. It was impossible, owing to the arrangement of 
the pipes and apparatus, to separate the gas made in the two 
houses, and comparisons between their makes were impossible 
with any precision. It was, of course, said, but without any 
yreat conviction, that as the first beds had producers and were 
more heated than the others, there was nothing astonishing in the 
products obtained being different. This was an easy explanation 
and plausible d priori, but one which some pyrometrical tests 
quickly showed to be inadmissible; and so we were brought 
round to the decision that the form of the retorts was the cause 
of these differences. 

Examination of the Tar.—The physical state of the tar being at 
that time our principal preoccupation (and not having a suitable 
plant for examining quantitative and qualitafive results from the 
gas), our investigations referred exclusively to variations in the 
quality of the tar produced, according to the weight and duration 
of the charges. The very rudimentary arrangement adopted was 
as follows: A retort of the top horizontal tier was isolated from 
the general hydraulic main, and connected to a special one, from 
where, after passing the seal, the gas was sent back into the, 
general main. We had not thus the whole of the tar produced, 
nor even the exact quantity of tar ordinarily deposited in the 
large hydraulic main; but our tests all being carried out under 
the same conditions, enabled us to compare the products of the 
different methods tried. Experience having shown that we could 
not carbonize in these beds more than 800 kilos. (nearly 16 cwt.) 
per day per retort, the tests had to be limited to examining the 
distribution of these 800 kilos. into four, five and six charges. 
The working in each of these three cases being maintained 
during several consecutive days, the tar deposited in the experi- 
mental hydraulic main was collected and examined in the follow- 
ing way: First of all, its density was ascertained, after getting 
rid of the water as far as possible; then the insoluble carbon 
contained in the tar, by draining off 100 grammes of it in a Payen 
apparatus, was dosed with benzol. Allthe liquid and soluble con- 
stituents were eliminated, and there remained in the phial of the 
apparatus a fine, powdery, dry dust, containing no volatile matter, 
composed of lampblack (resulting from the pyrogenous decom- 
position of the hydrocarbons) and of a little fine coal dust drawn 
in by the carbonization. At last 50 kilos. (1 cwt.) of the tar were 
distilled, and the products obtained fractionized roughly into light 
oils (up to 170° C.), heavy oils (170° to 300° C.), and pitch left 
as residue. The amounts of light oils, heavy oils, and pitch are 
calculated on a percentage of dry tar (deduction being made 
for the water collected at the distillation). The results obtained 
were the following :-— 

Charges of 800 Kilos. (16 Cwt ) of Coal per Day, Distributed into : 














Four Charges. Five Charges. | is Charges, 
Tar from Hyd. Main. 200 kilos. (4 cwt.) |160 kilos. (3°15 cwt.)|135 kilos. (2°66 cwt.) 

in 6 hours. in 4 hrs. 48 min. | in 4 hours. 
Ss ee as 1295 1321 | 1360 
Igentowis . -. «.- I 25 1°O7 0° 80 
Heavy oils. . . . 21°48 | 19°80 | 20°12 
ie. « - --¢ < 75 50 | 77°70 | 78°24 
Insoluble carbon . . | 29 97 | 32°35 | 35°55 


) 





[Note, once for all, that these tests, and those which follow, were made with English 
coal, which is used exclusively at the Marseilles works.] 
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In the tar from the 4-hour charges, numerous soot balls, stuck 
together by greasy pitch, were noticed. They were less numerous 
in the tar from the 4 hrs. 48 min. charges, and hardly noticeable 
in that from the 200 kilos. in 6 hours. It was also remarked that 
during these tests the quantity and number of stoppages of the 
ascension-pipe decreased in a very marked degree from the first 
to the third test. These experiments, repeated several times, led 
us to adopt in this retort-house the distillation of 200 kilos. in 
6 hours. This working, continued up to the present time, brought 
about a considerable alleviation in the work of the retort-house 
staff, especially as regards the hydraulic main, condensers, 
&c. The average tar produced by the works was improved, was 
mcre liquid, and no longer contained the soot balls which we had 
formerly noticed. Stoppages in the ascension-pipes, however, 
were not entirely overcome; and especially with certain qualities 
of coal, we still have, now and then, trouble in thts respect. 
Further, there appears to be, in a general way, a slight diminution 
in the make; or, if wishing to increase the make, a corresponding 
reduction in the lighting power—that is to say, upon the whole, a 
slight reduction of the make in carcels per ton of coal carbonized, 
because the make in carcels per ton (see appendix) is the figure 
which allows of the best comparison between different coals, or 
between different distributing periods in the carbonization of the 
same coal. For these various reasons, it was decided to go on 
with the experiments in a more precise and complete way. 

Experimental Works.—With this object, the Gas Company of 
Marseilles put at our disposal a perfectly fitted up experimental 
works, by which the most variable tests could be made with all 
the precision desirable. [The authors then proceed shortly to 
describe the works, which consisted of any retort whatever of one 
of the beds in fire, which could be isolated from the general 
hydraulic main, and connected up to a special small hydraulic 
main with a system of condensers, purifiers, meter, and holder. | 

First Series of Tests. Influence of the Weight of the Charges.— 
Proceeding with the 800 kilos. per twenty-four hours as before, 
we completed our former tests by investigating the gas made (as 
regards yield and lighting power) in four, five, and six charges. 
The results were as follows :— 


Charge of 800 Kilos. (nearly 16 Cwt.) of Coal per Day, 
Distributed into: 








Charges 160 | 6 Charges 135 
4 Charges 200 ao d . 
— kilos. (4 cwt.) — ‘3 ag — (2°66 
in 6 hours. |, c owt.) in 
4 hrs. 48. min. 4 hours, 
Yield in gas (cub. m. per 100 kilos.) 30°15 31°08 30°52 
Standard (Titre) of Gas (Litres to 
theCarcellamp). ... . 114°63 110°54 106° 27 
Yield in carcels per ton of coal . 2630 2810 2872 




















All these results are brought down by calculation to the temperature of 15° C. 
760 mm. pressure, and saturated with water vapour at 15°. 


These results were verified by many re-trials, with various 
coals; and the differences, more or less marked, remained always 
of the same character. This is, in our opinion, a very important 
point, to which, moreover, we shall have to refer again. An 
immediate conclusion to be drawn from these tests is that work- 
ing in 6 hours stands out as slightly disadvantageous in com- 
parison with the working in 4 hrs. 48 min. or in 4 hours, from the 
point of view of the gas results; but we could not think of taking 
on again in our retort-house the distribution of working previously 
done away with, as we knew too well the inconveniences of it. 

Second Series of Tests. Influence of the Section of the Retorts.— 
It was therefore necessary to find out now a form of retort which 
would allow with our coals the working period of 4 hrs. 48 min. 
or of 4 hours. Daily experience showed us, as we said at the 
beginning, that the retorts in the second house (550 mm. by 
350 mm.) permitted charges of 4 hrs. 48 min., and evenin 4 hours, 


$e 


without causing the inconveniences from the tar noted in the first 
house. We thought then of comparing different types of retorts 
by means of our experimental works. For this purpose, we placed 
in the same arch of the first house, on the top horizontal tier 
three retorts of different sections—one, the ordinary model of this 
house, 600 mm. by 400 mm. (23§ in. by 15% in.) of Q shape; a 
second, something near the model of the second house 600 mm 
by 350 mm. (238 in. by 13? in.), also of Q shape; and a third of 
almost rectangular section Q 600 mm. by 350 mm. (233 in, by 
13? in.). This special form was tried in view of facilitating the 
working of the charging-machine actually in use. These three 
retorts were 3 m. (10 feet) long inside. The trials were carried 
out on two qualities of coal, with working periods of four, five 
and six charges, for a daily output of 800 kilos. per retort. The 
results obtained are given in the table below. 


These results show clearly : 


1.—That, from the point of view of the quantity and of the 
quality of the gas, the three retorts tried give nearly 
identical results for the same working period. 


2.—That the relative differences between the charges of 
4 hours, 4 hrs. 48 min., and 6 hours, for the same total 
daily output, are maintained whatever be the model of 
retort. 


The amount of insoluble carbon from the hydraulic main tar 
showed us, without need of more complete analyses, that the tar 
produced was of better quality with the second and third models 
than with the first, as was easy to be seen at the first glance; the 
stopping up of the ascension-pipes had been practically nothing 
with the second and third models, even when working 4 hours; 
while such stoppages were always evident in the first model 
when working 6 hours, were very troublesome with 4 hrs. 48 min. 
charges, and working became almost impossible with the 4 hour 
charges. Our belief was arrived at in relation to these three 
retorts; and in 1904 we proposed the adoption of the second 
model for four beds in the first house. These four beds brought in 
succession to five or six charges gave every satisfaction during 
last winter, and the transformation of the house will be almost 
completely finished in the course of the work of this year. 

Conclusion.—We should not like anyone to deduce from the 
account of these trials, which were made to find out improvements 
in working compatible with the actual machines in our works, 
that it is indisputable and in principle advantageous for any works 
to have small models of retorts and to adopt 4-hour charges. 
Quite the contrary. And the arguments tending to lead to the 
adoption of heavy charges remain many and important. The 
advantages of drawing the charges in 4 hours, as far as concerns 
the yield in Carcels per ton of coal, are to be compared to the 
advantages of large charges of 6 or even 8 hours, from the point 
of view of the better quality of the bye-products, coke and tar, 
and especially—which is the most interesting and incontestable 
point to-day—from that of the relative importance of the labour. 
These different factors are essentially part of the local conditions 
relating to each works; the object of our paper is exclusively to 
give the elements of one of the factors of the problem. We may 
even add, by way of example, that, on the conclusion of our tests, 
it seemed to us, all being well considered, that the most favour- 
able conditions for the Marseilles works were to be found united 
in the adoption, for the first house, of retorts of a section of 
600 mm. by 350 mm. (238 in. by 132 in.), and working charges of 
160 kilos. (3°15 cwt.) in 4 hrs. 48 min. 


Part II.—Various TESTS AND THEORETICAL CONSIDERATIONS. 


It may be of interest to quote here the results of some different 
tests made in our experimental works. We wished to see what 
would happen if, leaving practical limits, we desired to divide 
the charges still more, and carbonize 800 kilos. per day in eight 
operations of 3 hourseach. After the tests just given, we tried 








Retort No. 1 (600 mm. by 400 mm.) 
(238 in. by 15# in.) 


Retort No. 3 (Rectangular). 


Retort No. 2 (600 mm. by 350 mm.) 
(238 in. by 132 in.) 


(238 in. by 133 in.) 





4 Charges 5 Charges 6 Charges 
_ 200 kg. _ 160 kg. 135 kg. 
in6hours. | ingh.48m.| in4 hours. 








4 Charges 5 Charges 6 Charges 4 Charges 5 Charges 6 Charges 
_ 200 kg. 160 kg. 135 kg. 200 kg. 160 kg. 135 kg. 
in6hours. | ingh.48m.j{| in4hours, in6hours. | in4gh.48m. | in4 hours. 











Yield in gas [cub. m. per roo kg.] . 30°35 31°20 30°10 

Standard (Titre)ofgas . .. . 115°43 III*’I5 103°25 
[Litres to the Carcel lamp. | 

Yield in Carcels per ton ofcoal. . 2629 2807 2915 

Insoluble carbon (tar from hyd. main) 29°50 31°83 34°45 











Rails 


COAL A. — 800 kg. per 24 hours. 





29°44 30°90 29°85 29°78 31°08 29°92 

10°55 109 *02 IOI‘74 112°82 I11°34 102°18 
2662 2834 2984 2639 2799 2928 

24°50 25°75 27°83 25°50 26°22 28°72 

















Yield in gas [cub. m. per too kg.] . 32°02 :* 31° 
Standard (Titre)ofgas ... . 116°89 seas a = 
[Litres to the Carcel lamp. ] 
Yield in Carcels perton ofcoal. .| 2739 2895 3032 
Insoluble carbon (tar from hyd. main) 30°50 33°05 35°72 











COAL B.— 800 kg. per 24 hours. 


31°07 31°78 31°05 31°48 32°10 | 31°33 

III‘93 109° 49 102°95 I14°Io III‘Og | 102°75 
2775 2902 3016 2750 2889 3049 

23°25 26°50 29°48 24°33 28°50 — 29°41 
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the same coal in charges of 100 kilos. in 3 hours in retort No. 2. 
The results were : 
CoaL A.—8o0o0 KiLos In Twenty-Four Hours. 
Eight charges—1oo kilos in 3 hours (Retort No. 2). 


Yieldingas . . «+ « 31°86 c.m. 
Standard (Titre) of gas . 105 *35 litres 
Yieldin Carcels perton. ... . 3024 
Insoluble carbon (hydraulic main tar) 32°55 


As will be seen, the ascertained improvement in the yield of 
Carcels in passing from 6 hour to 4 hrs. 48 min. and 4 hour 
charges, continued for charges of 3 hours. We tried to pursue 
this series by having charges of 23 hours, and even of 2 hours; 
but we were not able to work regularly under these conditions 
owing to continual stoppages in the ascension-pipe. 

We also made, previous to this, some tests to ascertain the 
influence of variation in the output of the retort. With this 
object, we carbonized, in four charges of 6 hours, quantities of 
coal successively varying from 500 to 800 kilos, per day (9°84 to 
15°75 cwt.). The temperature of the setting was regulated so 
that the carbonization might be completely effected without 
excess; the make remaining between 30 and 32 c.m. (10,764 and 
11,482 cubic feet perton). The following table gives the results:— 


Six-Hour Charges—Retort No. 1. 














500 Kilos. 600 Kilos. 700 Kilos. 800 Kilos. 
—— (9 84 cwt.) (11°81 cwt.) (13°78 cwt ) (15°75 cwt.) 
in 24 Hours. | in 24 Hours. | in 24 Hours. | in 24 Hours. 
Yield in gas [c.m. per 
oo kilos.} . . . 32°3 31°7 93°% 30°7 
Standard (Titre) of gas 
[Litres per Carcel] IIO'5 109°5 109°9 I10‘O 
Yield in Carcels per 
ton of coal . 2940 2860 2820 2790 














Thus the more one increases the quantity of coal carbonized in 
twenty-four hours, the less the yield in Carcels. In other words, 
there is an advantage in diminishing (remaining at least within 
the limits of our tests) the output of the beds from the point of 
view of the utilization of the raw material. These results are 
obviously only of interest from the strictly scientific point of view ; 
the economical inconveniences of these units of working are too 
evident for them to be thought of for adoption. There is a 
correct medium, sanctioned by practice, from which one cannot 
deviate. 

Theoretical Considerations—We do not pretend to offer any 
complete theory of the whole of carbonization ; but we think it 
right to set down some ideas on the question, hoping thus to pro- 
voke interesting and profitable exchanges of opinion. First of 
all, it is to be noticed that, in carbonization, as we work in prac- 
tice, the most favourable conditions for good quality of tar are 
not the same as the most favourable conditions for the make of 
gas; they even seem to be in antagonism. It appears that the 
constituents of tar, oils of molecules more or less complex, are 
destroyed by a too prolonged stay in the free space of retorts under 
fire. This would explain that, in the same retort, the tar is 
more ruined with small charges than with heavy ones, and that, 
with the same charge, it is more ruined in a large retort than in 
asmallone. On the contrary, we have just seen that the consti- 
tuents of the gas, or those at least which give it its lighting power 
—the hydrocarbons, benzenes, &c.—with molecules comparatively 
simpler, are more affected by large charges than by small. Is it 
necessary to admit that these constituents of the gas are com- 
paratively less sensible than the more complex components of 
the tar when in the free space of the retorts, and that they are, 
on the other hand, very rapidly decomposed by traversing a cer- 
tain thickness of incandescent coke, as by surface action, so as 
to escape from the mass? One might thus explain that, in the 
case of carbonizing large charges, the gas produced at the centre, 
having to traverse a considerable thickness of coke all round, 
formed at the beginning of the carbonization, may—other con- 
ditions being equal—be of less good quality than when carboniz- 
ing small charges. It may also be admitted that the phenomena 
of carbonization have quite another aspect in the case of heavy 
charges than in the case of frequent light charges. 

On the basis that the regular temperature of the bed remains 
practically the same to carbonize a given weight of coal in twenty- 
four hours, whether in four or in six charges, it may be conceived 
that, in the case of small charges, the coal being in lighter mass 
its temperature rises much more rapidly to attain the normai 
temperature of the retort than in the case of heavy charges. M. 
Euchéne showed us, in his very instructive paper of 1900,* the 
rising curve of the temperature of a mass being carbonized in 
4-hour charges. Direct pyrometrical experiments have given us 
analogous results; and we have been able to ascertain that, in the 
case of the heaviest charges, the rising of the temperature in the 
centre of the mass is clearly slower, which, moreover, is not sur- 
prising. It is to be supposed that the results obtained in these 
two cases are not identical, and that the splitting up of the 
volatile matters in the coal into different gaseous or condensable 
products becomes modified by these different working periods. 
Whether one or other of these explanations be adopted (and they 


* See ‘‘ JOURNAL,’’ Vol. LXXVI., p. 1080. 








both can be true, but we ourselves attach much importance to 
the latter), it is none the less true—it being an ascertained fact— 
that small charges run away from the heavy ones in the matter of 
yield in Carcels per ton of coal. If the improvements which it is 
possible to introduce in this direction, in the working of gas- 
works such as we know, are limited, as we have already said, 
by considerations of utilization of material and of labour, it may 
be asked if the direction hitherto followed by the gas industry is 
the only possible one, or if it could not openly be departed from. 
The realization of two extreme cases, at least in theory, can be 
conceived on lines such as these: 

First Case: Carbonization of Large Tonnage during Twenty-four 
Hours.—This is, in fact, the plant of metallurgical coke-ovens 
adapted to the manufacture of illuminating gas. This solution, 
advocated especially in America, and recently at Munich, evi- 
dently offers a priort great advantages, from the point of view of 
the working costs per ton of coal, and of the superior quality of 
coke produced, &c. On the other hand, the very conditions of 
working coke-ovens appear counter to the conditions for good 
utilization of the raw material for the manufacture of gas. 

Second Case: Accomplishing Carbonization in Small Lots and 
Applying the Principle of Continuity to the Manufacture of Gas.— 
This solution necessitates the creation of entirely novel plant; 
and trials in this direction are being made from different sides by 
means of vertical retorts with automatic charging and discharging. 
Vertical retorts were tried at the beginning of the gas industry ; 
but it appears that it was desired to adhere to the principle of 
heavy charges, done at one time, and only to try to get from the 
verticality facilities of handling. These first attempts were aban- 
doned. It seems that, with suitable modifications, vertical retorts 
could give a solution of the problem of carbonizing in small 
masses, by adding thereto the facilities of working inherent in the 
principle of verticality. It is to experience, and not only to 
reasoning, that we must look to show if one or the other of these 
solutions can permit us advantageously to transform our present 
method of working, and can help us to bear the burdens due to 
new demands of the workmen, the effects of which our industry 
feels so heavily. 


APPENDIX. 


We think it right to insist on the consideration of the yield in 
Carcels per ton. It is not enough, as is known (in order to com- 
pare results given by different coals, or with the same coal but 
with different periods of carbonization), to compare the yields in 
volume. It is necessary to take into account, at the same time, 
the lighting power of the gas made, and it is, after all, the relation 
of the yield in volume to the standard lighting power (titre) that 
gives the true value of a coal for use in the manufacture of gas— 
as long as the gas industry is tied to delivering a gas having a 
determined lighting power. This relation is the yield in Carcels 
(which the Germans call by a very expressive word the “ Werth- 
zahl”). Now this yield in Carcels is a constant for a given coal 
and an equally given period of carbonization. Even with con- 
siderable differences in the temperature of the bed, by reason of 
which the make of gas and the lighting power undergo great 
variations, the relation between the two remains all but without 
change. If it happens that the normal temperature of the beds 
is unduly departed from (for example, with the beds in our works, 
beyond the limits of 980° and 1080° C.), the yield in Carcels then 
varies slightly—decreasing for the too low temperatures, and 
increasing for the too high ones. This constancy of the yield in 
Carcels, observed also by other experimenters, greatly simplifies 
comparative investigations of the kind which we have just given. 
It is not obligatory to compare, as we have done, different periods 
of carbonization, or to regulate for each test, by repeated trials, 
the temperature of the bed so as to obtain equal makes of gas, 
and to ascertain the variations in the standard lighting power 
(titre) of the gas made. It is permissible, without any prejudice 
against the correctness of the conclusions, to take straight away, 
for the purpose of comparison, the yield in Carcels in any test 
made within suitable limits of temperature. 


_ — 


RAILWAY CARRIAGE LIGHTING BY 
MEANS OF COMPRESSED GAS. 


By M. NAuDE. 


[Abstract of a Paper read before the Societe Technique du Gaz.| 


At the Congress of the Société Technique held at Nantes in 
1881, M. Goelzer contributed a paper on the experiments which 


were then being made with the view of substituting compressed 
oil-gas lighting for the ordinary oil lighting then in use for rail- 
way carriages. Two years later, at the Marseilles congress, 
M. Cornuault described the new oil-gas works at the St. Charles 
station in that city, and threw out the suggestion that there was 
a new use for coal gas in this direction. The fact that many of 
the gentlemen attending the present congress were able to per- 
form the journey to Havre in carriages lighted by gas compressed 
at the gas-works, is a proof of the practicability of the suggestion. 
The first attempts to light carriages by the incandescent system 
were made in 1897, but with only indifferent results. In 1go1, the 
matter was taken up by the Eastern Railway Company of 
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France; but, as they employed oil gas in the ordinary service, 
they did not go on with the trials of coal gas, but adopted com- 
pressed oilgas. The results were, however, sufficiently conclusive 
to merit further consideration. The Eastern Company’s trials 
had scarcely been completed when the Western Company began 
to experiment with incandescent lighting by compressed oil gas in 
the outskirts of Paris; and they attributed some of the good 
results obtained to the use of the Farkas inverted “ Bébé” 
burner. Further trials showed its utility for the lighting of 
railway carriages. 

In the course of the year 1903, the Western Company began 
to light their carriages with oil gas on the incandescent system. 
But towards the end of September, the principal Engineer of 
the technical service, M. Chapsal, instructed two of the In- 
spectors (MM. Bernier and Mondain) to put themselves in com- 
munication with M. Gaston Gautier, the Engineer of the 
European Gas Company at Havre, with the view of establishing 
a coal-gas compressing station there. It was arranged that the 
Gas Company should provide the station in order to allow the 
Railway Company to make their trials with the town gas on the 
ordinary working conditions of the Paris-Havre line. An impor- 
tant step was thus taken in favour of coal gas; but not before 
many objections had been overcome. As the time required for 
the equipment of the station by the Gas Company was rather 
long, the Railway Company themselves put up at the Havre 
Terminus an old vertical balance engine capable of compressing 
350 cubic feet of gas per hour to about 17% Ibs.; and the first 
carriages lighted by it commenced running in May last year. 

The Gas Company’s installation was started in the following 
August, and it has worked satisfactorily up to the present time. 
The motive power is supplied by a 7-horse power gas-engine ; 
and the compressing plant is of the type usually furnished by 
the house of Douane. It consists of two cylinders arranged in 
tandem—the larger one being 6? inches and the smaller one 
2? inches in diameter—with 6-inch stroke. The force actually 
required to work itis 6-horse power ; and the driving-shaft makes 
200 revolutions per minute. The working capacity of the plant 
is goo cubic feet of gas compressed to 50 lbs. per hour. The gas 
is sent into two storage waggons placed on a siding near the 
ordinary lines by means of iron pipes laid about 2 feet below 
the surface of the ground, and having a protecting covering of 
tarred wood. The total length is about 550 yards. 
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Each carriage is fitted with two cast-iron receivers running 
parallel with the framework. Their capacity varies from 7 to 25 
cubic feet, according to the size of the carriage. Those which 
were formerly used for the compressed oil gas are only charged to 
15 lbs. pressure ; the new ones, however, were especially made to 
contain coal gas at 33 lbs. The lanterns in use are of two kinds 
—the “ West” (fig. 1) and the Delamarre. It appears that the 
latter gives thebest results. Asa matter of fact, only twochanges 
have been made in the oil-gas lanterns ; but those to be con- 
structed specially for incandescent lighting will differ materially 
from the others. For instance, they will be made so as to open 
from the inside, which will facilitate cleaning. Another improve- 
ment which is under trial is the provision of a flash-light, to be 
brought into use either by the Company’s servants, by means of 
a three-way cock placed after the regulator, and allowing the gas 
to go into the supply-pipes to the burners and flashlight, to the 
latter only, or be shut off entirely ; or to be operated from the 
interior of the compartment by the passenger, by means of a 
handle placed near the lantern, and enabling him to have the full 
light, to lower it, or to leave only the flash-light. This new 
arrangement (fig. 2) has been in use on a coach on the Paris- 
Havre line since early in May. The burners employed are, as 
already mentioned, the “ Bébé;” and they give an excellently 
diffused light. Regulated for a consumption of 1°3 to 1°4 cubic 
feet of coal gas per hour at a pressure of 71-10ths, they produce a 
light of 32 candles; while with about 0°5 cubic foot of compressed 
oil gas, at about 48-roths pressure, it was 30 candles. So that, 
about 24 times as much coal gas as oil gas is needed to obtain 
the same illuminating power. The cost of compression may be 
reckoned at 7°5 c. to 8 c. per cubic metre (say, about 1s. 8d. per 
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1000 cubic feet), exclusive of the charges for redemption of 
capital spent on the station. The average life of the mantle 
is estimated by the Railway Company at 30 days; but this wil] 
be extended when the improved lanterns come into use. 

The trials already made have given the Railway Company 
every satisfaction; and they are now carrying out, under the 
direction of M. Chapsal, a complete scheme of gas-compressing 
stations, comprising two in Paris (Clichy and Montmartre), and 
one each at Sotteville, Havre, Caen, Le Mans, and Rennes. The 
two Paris stations are actually ready for bringing into use. The 
Clichy station, which will serve the St. Lazare Terminus, wij] 
have two sets of plant, each consisting of three Douane compres. 
sors, similar in every respect to those at Havre, but enabling about 
1800 cubic feet of gas to be compressed per hour. When the two 
Paris stations are in operation, the Railway Company will be able, 
with the one at Havre, to supply all the coaches running on the 
Paris suburban lines as well as a large number of those working on 
the Paris-Havre line. 

The example set by the Western Railway Company has been fol- 
lowed by others. The Compagnie du Midi are about to put on 
trial 80 coaches supplied with compressed coal gas; and the Orleans 
Company intend making an experiment with coal gas, which will 
be supplied ready compressed bythe MidiCompany. The subject 
is under consideration by the Paris-Lyons-Mediterranean Com. 
pany; but they possess installations of rich gas which they will 
probably utilize. In Italy, Sicily, Spain, and Austria, trials of 
compressed coal gas lighting are about to be made. In England 
they have already been commenced. Its successful employment 
for railway carriage lighting justifies the hope that it may in time 
replace oil gas in a number of its applications, such as for light- 
house illumination, buoys, and even for supplying the motive 
power on small steamboats. 

It will be useful to give, in conclusion, some of the results of 
the Havre experiments in compressing coal gas. The operation 
gave rise to condensation of two liquids—water and benzol— 
which are separated in the vessel placed to receive them. At 
about 45 lbs. pressure, the proportion collected per 100 cubic 
metres (say 3500 cubic feet) of gas was 0°54 litre of water and 
2°35 litres of benzol. Fractional distillation of the benzol gave on 
an average: From 50° to 80°, 4 per cent.; from 80° to 100°, 
75 per cent.; and above this, 21 per cent.—that is to say, 75 per 
cent. of benzene and 21 per cent. of toluene. The effect of this 
condensation is a lowering of the illuminating and calorific power 
of the gas, anda diminution of its utilizable volume. Experiments 
undertaken with the view of determining the importance of these 
effects of compression were not sufficiently advanced to allow the 
author to give his colleagues any results. At the same time he 
stated that practice had shown that this reduction of. lighting and 
heating power in the gas had little effect upon the luminosity of 
the mantle. As mentioned in his paper, the inverted burners used 
by the Western Railway Company give, at a pressure of 71-1oths 
the light of 1 carcel (g°6 candles) under excellent conditions of 
consumption. 


—_ 





THE CALORIMETRY OF GAS. 


By M. A. LECoMTE. 


/f 
[A Paper Read at the Meeting of the Societe Technique. | 


One of the outcomes of the modern growth of the gas industry 
has been more precise and complete methods of analysis and 


measurement employed in the control of manufacture and of the 
quality of the products. In the early days of the industry, gas 
specifications simply stipulated for a supply of suitably purified 
gas delivered at a given pressure. Later on, large towns de- 
manded, for burners used in public lighting, a certain consump- 
tion with a corresponding lighting power; and the most distin- 
guished scientific men were called in for consultation on this 
question. Thus, in 1845, Arago, Fresnel, and Mary formed a 
Committee for the determination of the lighting power and of the 
consumption of the three types of butterfly burners adopted in 
the City of Paris. Afterwards, in 1862, the whole question was 
again taken up by Dumas and Regnault, inasmuch as it was then 
found that the burners specified for Paris in 1845 were not giving 
the proper lighting power. It cannot be supposed that the 
burners or the mode of manufacture of the gas had altered, and 
the fact, therefore, can only be explained by a difference in the 
coal distilled. 

In 1845, the coal was that of Commentry—a supply which was 
exhausted by 1860. As we all know, the result of this inquiry by 
MM. Audouin and Berard was the adoption of a butterfly burner 
with a larger slit, giving with the gas, as then made, the necessary 
lighting power. Subsequently, Dumas and Regnault drew up 
their scheme of testing illuminating power and purification, with 
the object of insuring the continuance of the illumination specti- 
fied at this period ; and the text of their instructions is to be found 
in nearly all our modern treatises. 

At the present day, we find ourselves in the same circum- 
stances as those of 1860. The yield from gas coals now is far 
inferior to that from coals of fifty years ago; and the improve- 
ments in furnaces, and the almost universal adoption of extrac- 
tors, while increasing the yield of gas from a given weight of coal, 
make it more and more difficult to obtain an illuminant up to the 
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standard 105. Further, the introduction, now almost general, 
of the incandescent system puts the lighting power of gas into the 
background; and, as M. Aguitton proposed in 1893, the heating 
power of gas may be taken as the criterion of its value. 

Certain work of ours has led us to make a thorough examina- 
tion of this question ; and, although our personal view, already 
expressed to the Congress, is that the relation between the light- 
ing and the heating power of coal gas is such that a measure of 
the former conveys the real value of the gas, we have neverthe- 
less thought it worth while to study the calorimetry of gas at 
length. We therefore applied ourselves to the different calori- 
metric methods. 

In any series of calorimetric tests the method must be to absorb 
the heat produced by a reaction or given off by a body; a measure 
of the quantity of heat produced and absorbed being obtained by 
observing the rise of temperature of a body of known specific heat. 
Among the different methods which can be employed for this pur- 
pose three only need be referred to in this connection : 


(1.) Combustion of the gas at constant volume ina closed 
vessel contained in a vessel filled with water. This is the 
method known as the Berthelot bomb, the Mahler shell (or 
bomb), and the endiometric bomb of Witz. 

(2.) Combustion of the gas at constant pressure in a re- 
ceptacle at constant temperature. Thisis the process worked 
out by Dr. d’Arsonval, and includes a number of apparatus 
such as the calorimeters of d’Arsonval, of Mathias, of Hart- 
ley, and of Junkers, and, lastly, the instrument we describe 
fully, and with which our experiments have been made. 

(3.) Combustion of gas at constant pressure in a burner 
of known dimensions below a vessel absorbing a known pro- 
portion of the heat produced. 


The first method, at constant volume, is the only one con- 
sidered exact by Berthelot in his treatise on ‘* Chemical Calori- 
metry.” Aguitton, in 1893, approved the Mahler bomb, which 
permits not only of measuring the calorific power of the gas, 
whether that be lighting gas or impoverished furnace gas, but 
also of making tests on coals and other combustibles. Aguitton 
criticizes the tests of Dr. Bueb made with a circulation calori- 
meter, in which it is difficult to obtain a current of water and gas 
properly regulated, and in which the liability to radiation is 
increased. 

Professor A. Witz, before the Congrés de Mécanique in 1900, 
charged the burner calorimeters and those working at constant 
temperature with giving too low results in consequence of in- 
complete combustion ; and he attributed to this fact the different 
results obtained by him on motors in which the yield of heat had 
been calculated from tests made in France with the endiometric 
bomb, while abroad the heat had been ascertained with the 
burner calorimeter. There is a good deal of truth in the criti- 
cisms which have been made on burner calorimeters; but we 
shall show that it is easy to remedy the defects complained of, 
and, on the other hand, that the calorimetric bombs have the 
defect of needing scientific supervision, requiring compressed 
oxygen, and absorbing a good deal of time for the tests. The 
degree of accuracy is certainly diminished by the difficulty of 
filling the bomb with the gas to be tested. To do this it is 
necessary to exhaust the bomb several times, to fill it with the 
combustible gas under small pressure, and to establish atmo- 
spheric pressure without admission of air into the bomb. These 
operations are not easy, and may give rise to errors amounting 
to +y359 for a pressure greater or less than that of the atmosphere 
by 10 mm. 

The third process is purely empirical, and does not claim accu- 
racy, though it can be made of service and gives results in a short 
time. It consists in placing over a burner of a given type (the 
consumption of which can be carefully checked) a receiver full of 
water, for example, and in noting the increase of temperature 
for the combustion of a certain number of litres of the gas to be 
tested. Knowing the weight of liquid, the weight of the calori- 
meter, and the rise in temperature, we have data for calculation. 
It will afterwards be necessary to add the heat lost by cooling; 
and for this calculation we have given the elements in our study 
of heating by gas (Congress of 1902). Lastly, we must know the 
efficiency of the whole system—that is to say, the proportion of 
heat absorbed to that produced by the burner. This system is 
i to that of M. Giroud, brought before the Congress 
of 1993. 

Passing, now, to the criticism of the burner calorimeters, M. 
Delahaye, replying to the second part of our paper on the use of 
the Junkers’ calorimeter, cautioned us against the inaccuracy of 
calorimetric tests, and, in support of his contention, quoted the 
tests of M. Hendricson, in which this latter was found to be as great 
as 2 per cent. (working on the same gas), according to the ratio 
established between the consumption of water and that of gas. 
This observation has led us to undertake a series of tests on the 
measurement of the calorific power of gas, and we have set our- 
selves to work out a system as free as possible from the defects 
indicated by the authors we have quoted. 

It was Dr. d’Arsonval who first suggested the calorimetric 
method at constant temperature, in which the calorimetric liquid 
circulates on the calorimeter so as to remove the heat as fast as 
the latter is produced ; the temperature of the calorimetric vessel 
not varying during the course of the experiments.* The number 








* See ‘‘ Ganot’s Physics.”’ 





of calories is calculated from the weight of the liquid, and the rise 
in temperature of the liquid. [This process has been worked 
since 1891 by M. Miculeseu, for his calorimetric tests made to 
determine the mechanical equivalent of heat.| The inverse pro- 
cess has been applied by M. Mathias in his work on the heat and 
vaporization of liquified gases. In these experiments, the calori- 
metric liquid lost heat, and the heat absorbed by the vaporization 
was calculated from that given up by the liquid circulating in the 
casing of the calorimeter. The apparatus which we have used 
in our experiments is a closed calorimeter, devised according to 
Dr. d’Arsonval, in which we have introduced a certain number 
of special devices, with the object of minimizing the loss of heat, 
of regulating the current of water, and of absorbing the full total 
of heat produced by the reaction—that is to say, by the com- 
bustion of the gas in a suitable burner. 

Burner calorimeters are actually water-heaters (geysers), in 
which the consumption of gas is sufficiently reduced so that the 
outer surfaces are protected against cooling, and so that the final 
efficiency of the apparatus should be as near as possible 100 per 
cent. We can get very close to this efficiency in the appliances 
referred to, but there is the inconvenience of the condensation of 
the products of combustion; and it is found in the course of a 
series of many observations that these condensed products rapidly 
oxidize the iron plates of the draw tubes. The only cause of 
inferior efficiency in a calorimeter—assuming the perfect com- 
bustion of the gas—is loss of heat, either by radiation or con- 
vection. 

The loss by radiation is diminished by polishing the outer sur- 
face of the calorimeter, or, better, having it nickel-plated. The 
loss by convection is minimized by reducing as far as possible the 
loss by conduction. Wherefore we surround by a cushion of air 
the body, the cooling of which we wish to prevent. In spite of this, 
there is a good deal of conduction of heat; and it is the loss from 
this cause to which the differences found by M. Hendricson in his 
experiments are to be attributed. Now, the loss of heat by con- 
vection is proportional to the difference of temperature between 
the warm body and the air which surrounds it. The smaller this 
difference, the less the loss; and itis on this principle that we have 
devised our apparatus. 
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The Lecomte calorimeter differs from that of Dr. d’Arsonval in 
having—instead of one current of water and a single chamber 
traversed by the products of combustion—two cylindrical cham- 
bers. The result of this construction, as we shall see, is to diminish 
considerably the temperature of the outer chamber, and, con- 
sequently, to reduce the loss of heat by convection. Fig. 1 repre- 
sents the apparatus. It consists of two concentric chambers A 
and B, for the circulation of water, connected by six tubes C, 
placed in the upper portion. These chambers are kept from 
cooling by a seeond receptacle K, which is nickel-plated and 
contains quiescent air. Water enters the apparatus by a tube D, 
surmounted by the curved tube E (discharging into a basin with 
overflow pipe F). A cylindrical chamber G, placed in the course 
of the water, receives the thermometer Y, indicating the tempera- 
ture of the water at the inlet. Finally, two tubes a and » divide 
in a definite ratio the current of water between the two chambers 
Aand B. The rising stream of water collects at the outlet of the 
two chambers in a small receptable H, which contains a thermo- 
meter T2, indicating the rise of temperature due to the combustion 
of the gas. Lastly, the discharger I conducts the water into the 
basin, whence the tube J permits of its collection and weighing. 
The cock N serves to adjust the current of water to the volume 
of gas burnt, so as to alter to any required extent the rise of tem- 
perature of the thermometer T,. The gaseous products of the 
combustion of the burner L rise to the inside of the first chamber 
A, descend between the two chambers A and B, and escape by 
the holes of the annular space M. The two small tubes a c and 
b c conduct the condensed water from the chambers A and B 
respectivel . 
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It will be seen at once from the figure that the quantity of 
water circulating in the chamber A is less important than in B; 
for the reason that it is here that the gas is warmest. The tem- 
perature of the water at the upper end of A will be greater than 
at the outlet of B. Chamber B, which completes the cooling of 
the gas, needs a larger quantity of water, as the equalization of 
temperature is less active owing to the small difference which there 
exists. In atest with our experimental apparatus to reduce the 
temperature at the outlet of A and B, we obtained the following 
results :— 

Temperature at base of A and B, T; = + 14°8°. 
Temperature at top of A, + 43°1°. 
Temperature at top of B, + 22°5°. 

In the collector H, T, + 31°2°; 


Thus confirming the theory expressed above. The mean excess of 
temperature of the outer chamber B was as follows :— 


22°5 -— 14'8 
2 AF" = + 385°. 


for a total difference of temperature of 7°7; the temperature of 
the surrounding air being equal to that of the water from a reser- 








voir. If there had been but a single current of water, the mean 
excess of temperature would have been as follows :— 
we - 46. . 
: == §°2”. 


—say, a difference of temperature of more than double, and, con- 
sequently, a cause of loss of temperature likewise double. Thus 
the principle of the construction of the calorimeter with a double 
chamber carries out the requirements we have discussed above— 
of reducing to the minimum the difference between the calories 
produced and those observed. 

In handling the calorimeter, it is placed on a board or on a 
small table at such a height that the thermometers are on a level 
with the eyes. Fig. 2 shows an installation consisting of an ex- 
perimental meter for the gas, a balance with weights and tare 
for the vessel I, which can be either of glass or metal, and should 
contain from 3 to 4 litres of water. A vessel should be in- 
stalled near to the calorimeter to receive the discharge water. 
The burner A is connected carefully to the meter with a piece of 
rubber tube, and on admitting gas from the meter (the cock 
of the burner A being closed), it should be seen that for a certain 
time the needle of the meter remains still—a proof that there is 
no leakage. The rubber tube B, conveying the water, is then 
fixed; and the tube F, which conducts the overflow into the 
discharge G, is likewise adjusted. The rubber tube E, which 
should be long enough to dip into the discharge G, is attached. 
It is put into the vessel I only during the period of an experiment. 
To make a test the inlet cock of the water supply on Bis opened. 
Next the cock C is fully opened, and it is then made certain that 
the water is circulating properly. The burner is then lighted 
and adjusted to a consumption of between 100 and 150 litres, 
preferably 120 litres. The flame of the burner should include 
a green zone of from 8 mm. to 1 cm. high—that is to say, 
the bunsen should only take three or four volumes of air. The 
cock C is closed gradually so as to cause a difference of tempera- 
ture of about 10° between the thermometers T and T,. The 
calorimeter is then left to itself for a quarter-of-an-hour in order 
to be sure that all is right for making the test. 

The test glass H, placed under the calorimeter, receives the 
condensed water arising from the combustion of the gas. At the 
moment of making the test, place the vessel on the balance, and 
balance it with the tare. Next mark on the paper the readings 
of the thermometers T, and T,. Asa rule, T, varies very 
little throughout a test. Next take the rubber E and quickly im- 
merse it inthe vessel. When the needle of the experimental meter 
reaches zero, place the vessel on the table. Note the reading of 
the thermometer T, as the needle passes 60, indicating 1 litre of 
gas consumed. Do the same at the divisions 120 and 180, after- 
wards taking the tube E in the hand, and at the exact moment 
when the finger reaches 240 withdrawing the rubber from the 
vessel and replacing it in the reservoir. Ifthe test was done at 
5 litres, the meter should be at division 300. In calculating the 
results, we can now take into account the various data that have 
been obtained : 


T,, temperature at inlet + 16° 
0° — 27°8 
60° — 27°6 

T,, temperature at outlet } 120° — 27°38 + Mean 27°8° 
180° — 27°8 
240° — 27°9 


Temperature reached by water, T, — T,, = 27°38 — 16 = 11°8°, 
Weight of water per 4 litres of gas, 1°705 kilos. Calories pro- 
duced by combustion of 4 litres of gas, 1°705 x 11°8 = 20°IIQ. 
Calorific power of gas per cubic metre (water condensed to 16°), 


20°IIQ X_ 1000 _ 5029 calories. Afterwards, by calculation and by 





means of the usual tables, these results can be brought to atmo- 
spheric pressure of 760 mm., and to the temperature adopted. 
M. Berthelot, in mentioning his results, brings the figures to 0° 
and 760 mm. In the present instance, if the calorific power is 
taken at o° the following result is obtained: 5029 xX 1+ at = 
5029 X 1'°058 = 5320 calories. In interpreting the results of 
calorimetric tests, those obtained in the way we have just described 
include the heat of condensation of the water vapour; and it is 
logical that they should do so. Results in which the steam is 
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left as uncondensed serve no practical purpose, for as a matter 
of fact in all the three ways in which gas can be employed— 
namely, for lighting, heating, and as a motive power—advanta e 
is taken of the heat of condensed steam. 8 

In lighting, it is not correct, of course, to speak of the calorific 
power of gas, but of the temperature of the flame. The warm 
gases leave the incandescent mantle at the temperature of the 
dissociation of water vapour. In heating (say) for culinary pur- 
poses the condensation of the water supplies an appreciable 
amount of heat. In warming rooms the water vapour loses its 
heat in the air of the apartment, and behaves as a gas of high 
specific heat, although it is not actually condensed. Lastly, in 
gas-engines, the water vapour plays an important part in the 
detent of the gases. Experimentson alcohol motors have already 
proved its usefulness in the products of combustion. The net 
result of the foregoing is that in all cases where heat is developed 
by the combustion of gas the water vapour is condensed and 
gives up its heat. Hence it seems logical to include it in the 
figures of the calorific power of gas. MM. Berthelot, Mahler, 
and Witz invariably adopt this course. 

In regard to the figure which it seems most convenient to adopt 
as the calorific power of a given gas, we can quote the opinion of 
Professor Vivian B. Lewes, who, at the International Congress of 
1903, stated that the idea of substituting the calorific test as a 
measure of lighting power did not satisfy him, seeing that his tests 
of gases of very different calorific power gave comparable illumi. 
nating powers. By the side of this opinion may be placed that of 
M. St.-Claire Deville, at the International Conference of Pho. 
tometry, who, on the results of analyses of two very different coal 
gases—one of them being a poor gas of 4°475 calories per cubic 
metre at 10° and 760 mm., and the other a gas of 6’g12 calories, 
under precisely the same conditions—found as the temperature 
of complete combustion for the first of the gases 1949°, and for 
the second 1950°. 

It should not be forgotten that light by incandescence varies 
as the fifth power of the relative temperature, or as the fourth 
power of the absolute temperature (T+273). According to M. 
Guillaume, this rule would supply the explanation of the fact 
that coal gas in admixture with water gas gives photometric results 
with the incandescent mantle which are frequently greatly 
superior to coal gas employed alone. In regard to benzol, this, 
burnt in incandescent burners, gives for an equal consumption by 
weight a light superior to that produced by mineral oil; 
1 gramme of benzol producing 10°5 calories, and 1 gramme of 
mineral oil 12 calories. 

Calorific power is not the sole factor in incandescence. Dr. 
Bunte quotes the somewhat paradoxical case of coal gas con- 
taining 1°5 to 2 per cent. of carbon dioxide, which produced a 
light equal or superior to that of a gas free from carbon di- 
oxide; and he explained this by the fact that the gas contain- 
ing carbon dioxide was heavier, and drew in more air than did 
the pure gas. Coal gas in admixture with water gas is heavier 
than pure coal gas; and the effect is therefore much more 
marked than in the case of gas containing carbon dioxide. 
Water gas is not an inert compound, but gas producing a great 
deal of heat; and a dense gas will always obtain a better 
efficiency in a bunsen, and a more intimate and energetic mix- 
ture of air and gas. In the course of these tests, M. St.-Claire 
Deville concluded that the best gas for ordinary incandescent 
burners is lighting gas with a calorific power between 4800 and 
4900 calories per cubic metre. In order to make the results 
comparable, it would be well to adopt the uniform rule of bring- 
ing calorific powers to volumes of gas measured at o° and 
760 mm.* 

A word may now be said on the accuracy with which calori- 
metric measurements can be made. One must admit a consider- 
able error in tests of this kind. These errors do not arise from 
the apparatus, for we can say that the accuracy of the instrument 
we have above described rivals that of an experimental meter. 
It is in reading the thermometers that the greatest accuracy Is 
necessary, as an error of +,th of a degree means ;},th on a differ- 
ence of 10°. 

Care should be taken to put the rubber in the test glass and draw 
it out when the finger arrives exactly at the point of the scale, as 
one division more or less amounts to } per cent. of error. There 
is no advantage in burning more gas, as then the needle moves 
too quickly over the scale, and one has not sufficient time to place 
the rubber tube, which passes the warm water, into the vessel 
placed to receive it. If one has enoughcold water at hand—say, 
at 10° or 12°—the difference in temperature can be increased to 
(say) 20°; and the errors of reading will then become less im- 
portant. Under ordinary conditions, and by varying the con- 
sumption of water from 42 to 94 litres per hour, and the consump- 
tion of gas from 75 to 200 litres, we have not had 3 per cent. of 
difference between the highest and the lowest results. Working 
always in the same way, there should not be more than 1 per 
cent. of difference; and in making three tests with a quarter-of- 
an-hour between each and taking the mean, the results should be 
exact. We believe that our calorimeter is capable of being of 
direct service to all those who require to determine or examine 
the calorific properties of gas. 








* For the past fifteen years in the gas-engine industry, sales and contracts, 
particularly those which are undertaken by corporations, state departments, 
arsenals, &c., demand that the volumes of gas should always be reduced to 
o? and 760 mm. 
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A NEW PETROLEUM STANDARD OF LIGHT. 
LECOMTE AND LUCHAIRE’S SYSTEM. 


By M. A. LECOMTE. 


fA Paper presented at the Meeting of the Societe Technique. | 


In a memoir presented to the Congress of 1903, on “ The Ratio 
of the French and German Photometric Standards,” I expressed 
4 wish that we should have “a secondary standard having a 
definite relation to that of Violle, capable of being prepared for 
work more rapidly than the Carcel, dispensing with weighing, and 
requiring simply the measurement of the height of the flame.” It 
should, I contended, be “of greater intensity than the Hefner 
standard.” 

The International Commission on Photometry met at Zurich in 
June, 1903; and if it did not answer this question, it did at any 
rate decide that careful investigations should be undertaken on 
the relation between the Carcel and Hefner lamps, and between 
the Carcel and the 10-candle pentane standard of Mr. Vernon 
Harcourt—that is to say, a comparison between the Carcel 
standard, in which the lighting power is calculated from the 
consumption, and the two standards in which one need simply 
measure the height of the flame. 

On the other hand, the first of these standards of which we 
have been able to decide the fixed character as a lighting stan- 
dard, is of too feeble intensity (our experiments gave only o'096 
Carcel); and the second, which gives the Carcel with a flame 
sufficiently white and constant such as we have been able to 
verify in our experiments in England, has the disadvantages of 
requiring a liquid which is none too easily procurable, and of being 
adapted to our photometers with a certain degree of difficulty. The 
numerous photometric measurements we have made have led us to 
appreciate with special force the necessity of possessing a reliable 
standard having a definite relation to the Carcel; being rapidly 
made ready for use, and being free from appreciable variation 
during a fairly long series of measurements. Our experiments 
have been directed to the creation of a secondary standard, which 
is the subject of the present communication. 

In our preliminary experiments on an ordinary petroleum 
burner, we had in mind the work of M. Monnier, who, more than 
twenty years ago, pointed out the advantages which it offersas a 
standard; and we have ourselves employed, since 1go1, a similar 
petroleum standard worked out in conjunction with our colleague 
Desvisgne—at that time Chemist to the Société des Huiles 
Minérales de Colombes. The primitive apparatus which we em- 
ployed consisted of a copper lamp, mounted on a grooved foot, 
with a Kosmos petroleum burner and a diaphragm cutting off the 
upper part of the flame. Simple though this lamp was, it gave 
us excellent results. 

In the ordinary petroleum lamp, the wick does not invariably 
move straight upwards—a defect which prevents the upper ex- 
tremity of the flame from being well defined ; and, in proportion 
as the air is not properly distributed, there occurs a progressive 
overheating of the gallery and of the current of air which it directs 
on to the flame. It is necessary, therefore, to regulate the height 
of the flame several times with the wick pinion. We have directed 
our efforts to an instrument free from these defects, and have 
adopted the Luchaire 16-line burner, with a cylindrical wick, and 
with central and triple annular air draught. This burner is ready 
for action in two minutes, and does not afterwards vary appreci- 
ably for two hours; also itsintensity is great—1°6 to 1°8 Carcel— 
and it is easy to cut down the height of the flame with a diaphragm 
so that the standard measures exactly one Carcel. M. Palaz, 
in his treatise on photometry, speaks highly of petroleum lamps 
as secondary standards in photometry. 

Coming, now, to the Carcel as a secondary standard, one may 
almost say that, in view of the fact that the Violle standard is 
universally adopted, the Carcel is practically a secondary stan- 
dard of light. Although the use of the Carcel as a standard has 
been codified by Dumas and Regnault, based on the work of 
Audouin and Bérard, it is because the Carcel was at that time the 
best lamp burning colza oil—a source of light which was almost 
exclusively employed before the introduction of petroleum. On 
the other hand, scientific men, such as Arago and Fresnel, have 
themselves used the Carcel for their photometrical work on the 
illumination of lighthouses. 

It is curious to note, as proof that the Carcel standard has 
always been difficult to deal with, that Fresnel himself trimmed 
and kept in repair the lamps in his laboratory, in order to be sure 
of the constancy of their lighting. Notwithstanding its high price, 
the Carcel standard is of somewhat primitive construction—at 
any rate, in the burner portion. The burner itself is formed 
of two concentric cylinders of white sheet iron. The outside air 
supply of the flame is not controlled, and, consequently, through 
the gradual heating of the burner and of the supply of com- 
bustible fluid, the Carcel rises during the half-hour following its 
being lighted, and it remains constant only for about an hour 
before subsequently falling. It has been stated, in favour of the 
Carcel, that the use of purified colza oil is a guarantee of accuracy, 
inasmuch as colza seed being a fixed vegetable product, the oil is 
of constant composition, and should give the same light for the 
Same consumption. This might have been true in the time of 
Arago and Fresnel, and even of Dumas and Regnault; but it is 
not so to-day. 











As M. Suchetet notes in his report of Nov. 15, 1901, to the 
Chamber of Deputies, on vegetable oils, colza oil is adulterated 
by the addition to the colza seeds of other seeds, rape for 
example, and also by the addition to home grown colza of colza 


from the Indies, Cawnpore, and Férozepore. In 1go01, by the 
kindness of M. Leprétre, an oil refiner, of the Grand Montrouge, 
near Paris, we procured genuine samples obtained from home 
grown seed and from the Indies, and were able to make exact 
comparisons on the value of the Carcel obtained from lamps the 
burners in which were of the same size as in the Carcel burner. 
We found that the differences in lighting power were as much 
as 5 per cent., according to the oil employed. Asa general rule, 
pure oil obtained from the French colza gives the greatest lighting 
power; but it is more and more difficult to procure such oil. 

Turning, now, to the choice of petroleum, the composition of 
the latter is, we will admit, at least as variable as that of colza; 
and the variations in lighting power for a given weight can thus 
be considerable. However, it is not on the weight of liquid 
burnt per hour by which one works, but on the dimensions of a 
flame which is kept constant; and only a relatively small portion 
of this flame is utilized—thus further diminishing the causes of 
variation in intensity. Lastly, if a definite brand of petroleum 
is adhered to, there is a reasonable guarantee of constancy in the 
lighting power to a far greater extent than in the case of colza. 

The best petroleums are distillation products collected at a 
given temperature and refined with great care. After having 
adopted a brand, one should stick to it. Referring to our com- 
munication of 1902, on the lighting constants of gas, it may be 
useful also to consult the work of M. Ringelmann on ordinary 
petroleum compared with “ Stella” petroleum. It is this latter 
which we have used in our experiments. 

Coming, now, to a description of the Lecomte and Luchaire 
standard—fig. 1—it is composed of a lamp A, having a slotted 
foot provided with a 16-line burner with central 
air draught on the Luchaire system. A box of 
blackened copper surrounds the flame, and has 
on the two sides two windows D, provided with 
blue glass E, and on the side facing the screen 
of the photometer, a window F with adjustable 
diaphragm G to cut off the upper part of the 
flame and reduce the intensity to one Carcel. 
On the glass H, at a height of 95 mm., a circle 
is marked, serving to regulate the height of the 
flame. 

The foot of the lamp is made so that it can be 
used in place of the Carcel in the platform of the 
Deleuil balance, fig. 2. The weight of the lamp 
is calculated so that the balance does not strike 
the platform of the lamps resting below. To 
prepare the lamp, after having filled it with 
petroleum and cleaned it, the wick is lighted and 
immediately placed underneath the chimney— 
the latter previously well cleaned and polished. 
The wick is then raised by turning the adjusting 
pinion K until the top of the flame is about 1 c.m. 
below the mark engraved on the glass. At the end 
of two minutes, the flame will have reached the 
height of the mark, and will remain at this point for several hours. 



































Fia. I. 
































Fic. 2. 


To extinguish the flame, it is only necessary to blow underneath the 
gallery of the burner. It is better to do this than to lower the 
wick, as it is then only necessary to light the lamp without making 
any adjustment the next time it is used. When the lamp is not 
in use, it is well to close the upper extremity of the chimney in 
order to exclude dirt and dust. A small wooden cover serves for 
this purpose. 

In practical use, the new standard can be employed for the con- 
trol of incandescent burners. But its value will be particularly ap- 
preciated in theactual manufacture of gas. The Giroud apparatus, 
which we have many times employed, and for which we have 
drawn up a table, is extremely useful; but the results obtainable 
with Dumas and Regnault would be much more valuable if so 
much time and care were not necessary in obtaining them. In 
a large works where the lighting power of the gas is properly 
controlled, it is one person’s duty to make the necessary tests ; 
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and these must therefore not be too elaborate. The Carcel must 
be got ready half-an-hour before it is wanted. Each test lasts 
about a quarter-of-an-hour ; and one makes three, four, or more 
tests in an evening. 

With the Lecomte and Luchaire standard, it is possible to make 
as many tests as one wants. Each will last for only a minute, as 
with the Giroud apparatus, or two minutes if the greatest accuracy 
is desired. We shall be ready for the first test at the expiration 
of ten minutes; for although the Lecomte and Luchaire standard 
is in working order at the end of the first two minutes, this is not 
the case with the Bengel burner, which requires about ten minutes 
in order to reach its maximum efficiency. The Lecomte and 
Luchaire standard is already employed in a certain number of 
gas-works, and has proved indispensable in those where carbur- 
etting by benzol is done. The following tables give the consump- 
tion per hour of the Bengel burner by observations extending over 
one and two minutes, and the consumption of the photometer 
meter, the dial of which was graduated in 25 litres. 


TABLES GIVING THE VALUE OF THE GAS. 
Pervod of Observation—One Minute. 


























Consumption Hourly Consumption Hourly 
for 1 Minute. Consumption. for 1 Minute. Consumption. 
1°40 84 1°90 114 
1°45 87 1°95 117 
1°50 go 2°00 120 
1°55 93 2°05 123 
1°60 96 2°10 126 
1°65 99 2°15 129 
1°70 102 2°20 132 
1°75 105 2°25 135 
1°80 108 2°30 138 
1°85 III 2°35 141 
Period of Observation—Two Minutes. 
Consumption Hourly Consumption Hourly 
for 1 Minute. Consumption. for 1 Minute. Consumption. 
2°80 84°O 3°75 II2°5 
2°85 85°5 3°80 II4‘O 
2°90 87°0 3°85 115°5 
2°95 88°5 3°90 117°O 
3°00 go"o 3°95 118°5 
3°05 gI'5 4°00 120°O 
3°10 93°0 4°05 I2I°5 
3°15 94°5 4°10 123'0 
3°20 96°90 4°15 124°5 
3°25 97°5 4°20 126°0 
3°30 99 °° 4°25 127°5 
3°35 100'5 4°30 129°0 
3°40 102°0 4°35 130°5 
3°45 103°5 4°40 132°0 
3°50 1050 4°45 133°5 
3°55 106°5 4°50 135°0 
3°60 108°0 4°55 136°5 
3°65 109°5 4°60 138°0 
3°70 IIrI‘o 4°65 139°5 
4°70 I41°O 
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ANALYSIS OF GREEN SULPHATE OF AMMONIA. 








By M. CHEVALET. 


if 
[A Paper read before the Societe Technique du Gaz.| 


The trouble which makers of sulphate of ammonia experience 
in the sale of the green product is well known. In 1885, I pre- 


sented a note on the subject to the Société, in which I attributed 
this colour solely to the presence of iron in the sulphuric acid. 
Being recently in communication on the subject with a maker of 
acid, the view was put forward that the green coloration of the 
saline product was due to the distilling apparatus; and I there- 
fore made an analysis of the greenish salt, finding a percentage 
of matter insoluble in water, to the amount of 1°074. This insol- 
uble matter consists of: Lead sulphide, 0°744 per cent.; arsenic 
sulphide, 0*330 per cent. 

The greenish sulphate was fairly dry, and contained 20°6 per 
cent. of nitrogen; also a small quantity of sulphate of iron which 
came down as a yellow-red precipitate with the ammonia. It is 
singular that the greenish coloration should be due to a mixture 
of sulphide of lead, which is black, and sulphide of arsenic, which 
is yellow: Both the lead and the arsenic come from the sulphuric 
acid employed ; and my conclusion therefore is that when this 
defect is noticed in the sulphate, tests should be made as to the 
supply of acid. 

Apropos of the above note, it may be useful to recall the fact 
that in 1886 our colleague, M. Frére, ascribed the blue coloration 
of certain makes of sulphate to the attack of the iron tuyers by 
vapours of the ammonia evolved in the distilling plant, and con- 
taining the extremely volatile compound known as ammonium 
cyanhydrate. 

From an article which I find in the Supplement to Wurtz’s “ Dic- 
tionnaire de Chimie,” I see it is not ammonium cyanhydrate 
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to which the attack of the iron is ascribed, but to ammonium 
sulphocyanide, which exists in the gas liquors in greater or less 
quantity according to the character of the coal which has been 
distilled in the retorts. The author of the articles explains the 
action as follows: “The ammonium sulphocyanide is in some smal] 
measure dissociated into ammonia and sulphocyanic acid, while 
the liquor loses by distillation the greater part of its ammonium 
sulphide. The sulphocyanic acid, on liberation, dissolves a corre. 
sponding proportion of iron- producing ferrous salt; the quantity 
of iron dissolved being just in inverse ratio to the speed of the 
evaporation.” 

I cannot say if this explanation is exact; but it seems to me 
that it is not, as one notices in the case of cast iron that no action 
takes place, and further that the sheet iron is attacked under 
many conditions, such as in the plates of meters, steam-boilers, 
&c., of the phenomena of which no satisfactory explanation has 
been given. 
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MANCHESTER AND DISTRICT 
JUNIOR GAS ASSOCIATION. 


Visit to Littleborough. 


The members of the above-named Association inspected last 
Saturday the works of the Littleborough Gas Company, through 


the kind invitation of the Directors, and were afterwards con- 
veyed by waggonettes to the Lancashire and Yorkshire Hotel, 
Hollingworth Lake, where they were entertained to tea. The 
members assembled in the garden surrounding the gasholders, and 
one could not help noticing the healthy appearance of the trees. 
Here Mr. S. E. Halliwell, the Company’s Manager and Secretary (a 
Past-President of the Association), introduced Mr. J.C. Hudson, a 
member of the Urban District Council, the Vice-Chairman of the 
Company, who, in the absence of the Chairman (Mr. A. Law, J.P.), 
welcomed the members, and expressed the hope that they might 
derive useful information from the inspection of the works. An 
account of these was furnished in a neat pamphlet, which was 
handed to each member. 

The works, when the present reconstruction of the retort-bench 
is completed, will be capable of producing 500,000 cubic feet of gas 
per day. This can be increased to 600,000 cubic feet by extend- 
ing the regenerative system in the present retort-house. The 
coal is carted from the sidings of the Lancashire and Yorkshire 
Railway Company at Littleborough—a distance of approximately 
a quarter-of-a-mile. The coal-stores are situated at each end of 
the retort-house, and have a capacity of about 800 tons, which 
provides for one month’s maximum requirements. The retort- 
house, which was erected in 1865, is 60 feet long by 54 feet wide, 
and till recently contained six through arches, with twelve single 
settings of seven retorts each, 18} in. by 144 in. and 9 ft. 6 in. long, 
heated on the direct-fired principle. The bench is now under- 
going reconstruction. Eight of the direct-fired beds have been 
pulled down; the remaining four being sufficient for the summer’s 
demand. The new bench in the course of erection will be 33 ft. 
g in. long and 20 feet wide, containing three through arches, 
with six single settings of eight retorts each, 22 in. by 15 in. and 
10 feet long. The new settings will be constructed on the deep 
regenerative principle, heated by Drake’s tubular regenerative 
furnaces. Separate lengths of hydraulic main will be provided 
for each bed, with tar-main and flushing-out arrangement. The 
gas is conveyed by 10-inch and 12-inch foul mains, fixed on the 
inner walls of the retort-house and round three sides of the coal- 
stores, to the atmospheric condensers, which are of the annular 
type. This set of condensers was erected in 1887. There are 
two of Waller’s rotary exhausters in use. 

Gas was first supplied in Littleborough about 1843. Messrs. 
H. & L. Newall, who, at that time, occupied the Hare Hill Mills 
and Estate (which are opposite the present works), erected small 
works for their own requirements. Two local tradesmen under- 
took to lay a 2-inch main from the works to the village ; and they 
supplied about a dozen consumers, at a charge of 7s. per 1000 
cubic feet. The present Company was formed and the Act 
granted in 1865. They took over the Newall works, and increased 
the capacity of the plant in proportion to the requirements of the 
growing population of the village. The works were in charge of 
the late Mr. John Cockcroft from 1865 to 1901. The following 
figures will show the progress ofthe Company. In 1865 the annual 
make of gas was 5 millions; in 1875, 21 millions; in 1885, 38 
millions ; in 1895, 45 millions ; and in 1905, 55 millions. The 
maximum day’s supply is 380,000 cubic feet ; the minimum, 
60,000 cubic feet. The population of the district is 13,000 ; the 
number of ordinary consumers is 2800, and of prepayment con- 
sumers 250. There are 20 miles of mains. 

In the absence of the President—Mr. H. Smith, of Bury—Mr. 
Hill (Stalybridge) voiced the hearty appreciation of the Associa- 
tion of the manner in which they had been entertained. Mr. 
Mottram (Ossett) proposed a vote of thanks to the Directors, and 
also to Mr. Halliwell and his assistants. Mr. Ginman (Tyldesley) 


seconded the proposition, which was cordially adopted. Mr. 
Hudson expressed the pleasure it had given the Directors to 
throw open the works to the Association, and said he was glad to 
notice the appreciation of the members. 
on behalf of himself and his assistants. 


Mr. Halliwell responded 
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THE PRESENT POSITION OF PHOTOMETRIC MEASUREMENTS. 


By A. C. JoLLey. 


[A Paper prepared for the Optical Convention, 1905.] 


Every branch of scientific inquiry is centred round some 
fundamental phenomenon, and usually develops along the follow- 
ing directions: (1) The investigation of methods of producing 
the phenomenon. (2) The measurement of quantities directly 
connected with it. (3) Its applications to the elucidation of 
scientific or industrial problems. 

The fundamental phenomenon in optics is light; and although 
the science of optics has developed to great perfection along the 
last direction mentioned above, the first and second courses are 
by no means so perfectly developed, particularly by opticians 
in this country. This lack of attention to the production and 
measurement of light is probably due to the fact that the intro- 
duction of artificial illuminants is comparatively recent, and the 
early problems were almost entirely attacked by the aid of light 
from natural sources. 

The production of light by artificial means opened up a new 
field of inquiry. It became necessary to know the cost of pro- 
ducing a given quantity of light; and therefore the subject of 
photometry has been subsequently largely developed by the gas 
and electrical engineer, while many important optical problems 
remain either untouched or imperfectly treated—due entirely to 
a want of specialized knowledge on the part of the optician in this 
particular direction. 

This subject of photometry has, so to speak, been developed 
out of itsown country of recent years, and bristles with problems 
which call for special optical treatment. Unlike most other 
scientific measurements, not only have we to deal with a physical 
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since their light depends upon flame height, position of the wick 


| in the flame, rate at which the combustible is consumed, and 








quantity, but also a physiological phenomenon ; and our ultimate | 


measuring instrument must be the human eye. It is here that 


the optician, with his specialized knowledge of that organ and | 


also of optical appliances, finds such important work awaiting 
investigation. 

Although photometric measurements are comparatively simple, 
it is surprising how difficult itis to obtain accurate and consistent 
results. In fact, C. H. Sharp, in America, has put the limit of com- 
mercial accuracy at 2 per cent.—a figure that hasbeen repeatedly 
confirmed by the author’s own measurements, extending over a 
number of years. Higher accuracy can only be attained by tak- 
ing extreme precautions. It will be seen that there must be con- 
siderable room for improvements in the photometric process ; and 
I have therefore endeavoured to collect and bring before you the 
present aspects of the subject, in the hope that it may stimulate 
opticians to give their attention to the important optical problems 
which it contains. 

There would seem to be two main causes for the unsatisfactory 


many other variables, which are, to a certain extent, beyond the 
control of the observer, and which lead to variations of consider- 
able magnitude among the candles themselves. 

However, in England the candle has been legalized by Act of 
Parliament ; and although much abuse has been cast at the term 
‘“‘ candle-power,” it is, on the whole, a very suitable one. To the 
unscientific it conveys the idea of a suitable magnitude, which 
none of its proposed substitutes would do; while to the scientific 
observer the name is of little consequence, providing the quantity 
to which it is attached is capable of definite specification. The 
candle, therefore, remains as our unit; and we must seek some 
way of reproducing its light-equivalent by such means as will 
render it invariable under all conditions. 

For this purpose there are two methods open to us—viz., we 
may raise a body to a definite degree of incandescence, and 
measure the luminous radiations from a given area of its surface ; 
or we may burn some combustible in a burner of definite dimen- 
sions with a definite flame-height. Of these two methods, the 
first would at first sight appear to recommend itself on the score 
of definiteness, since we are only required to provide an area and 
a definite temperature. But we must first carefully inquire into 
the nature of the radiation given out bya body as its temperature 
is increased. 

Some Old Radiation Standards. 


In 1847, Draper announced that if any solid body had its tem- 
perature continuously increased, it would become visibly hot at 


_ a definite temperature, and that the spectrum of the light so pro- 





duced was a continuous one, This temperature—at which a red 
glow was just visible—was given by Draper as 525° C. As the 
temperature was raised, po wave-lengths were added. Thus 
a body at 720° C. emits all wave-lengths between the A (vy = 7604) 
and C (6562) lines; at 780° C.,it extends from A (y = 7604) toG 
(4307); and at 1165°C., it includes all wave-lengths from A 
(y = 7604) to H (y = 3967). Above this temperature the ultra- 
violet radiations are added. In 1887, H. F. Weber discovered 
that the first visible radiation from the heated body was not the 
red glow observed by Draper, but was a kind of indefinable grey 
which made its appearance in the spectroscope in a region corre- 
sponding to the yellow or greenish-yellow; and that the tempera- 
ture at which this glow was observed was not the same for all 


| bodies,* but having passed this point the brightness of the body 


state of these measurements of luminosity: (1) The difficulty of | 


standardizing and using the present working standards of light, 
which, in nearly every case, require laborious determinations of 
the condition of the atmosphere with respect to pressure, humi- 
dity, and impurity, or of delicate measurements of electrical 
pressure. (2) The fact that all our measurements must ulti- 
mately be referred to the eye as the standard piece of apparatus. 
Hence our measurements will depend upon a physiological sensa- 
tion, which may, and does, vary with fatigue, alteration of wave- 
length, intensity, and pupillary opening. 

The condition of health of the observer is also an important 
factor, and has great influence upon accuracy. A photometrical 
measurement is, therefore, not only the determination of an 
objective quantity, but is also subjective, since it must depend 
upon this physiological sensation. 

Let us here examine the objects of photometric measurements : 
(1) We may wish to determine the intensity of a given source of 
light, expressing it either as the mean intensity given out in a 
horizontal direction or as the mean intensity falling on a 
spherical surface, having the source as its centre. (2) We may 
wish to determine the amount of light reflected, transmitted, or 
absorbed by a given substance or optical system. (3) We may 
wish to determine the illumination at a given place due to a dis- 
tant source. (4) We may wish to examine the distribution of 
light from a given source. 


STANDARDS OF LIGHT. 


It will be obvious that, before any of the above objects can 
be achieved, we must institute some unit, and create a standard 
representing that unit. Nowit will at once be seen that since our 
measurements will depend, as mentioned above, upon a physio- 
logical sensation, we cannot have an absolute standard of light, 
and therefore our unit of light cannot be expressed in the 
“ C.G.S.” system. 

In the early history of the subject, it was natural for investiga- 
tors to turn to the most common source of artificial light for their 
unit; and hence arose the term “ candle-power,” and the endea- 
vours to standardize candles to form a reproducible unit. In 
England, Germany, and France, standard candles have been pro- 
duced, having specially-formed wicks, and designed to burn a 
definite weight of combustible perhour. But exhaustive researches 
have shown that these’ candles do not form suitable standards, 











increases very rapidly with the temperature. It is due to the 
misunderstanding+ of Kirchoff’s law of 1858 that Draper’s law was 
unopposed for so long. According to this fundamental law of 
Kirchoff, every body emits at any temperature wave-lengths 
which it itself absorbs at the same temperature. This law was 
generally understood to apply to gases instead of solids, and was 
usually treated from this point of view. 


The Kirchoff Law. 


R. von Helmholtz, in 1889, pointed out that one of the reasons 
why Kirchoff’s law held for solid bodies only was that since the 
absorption was so great in a solid, practically no rays could pass 
up from the interior to the surface, and we could therefore speak 
of the emission per unit surface. But in the case of gases, not 
only have we the surface emission but also an interior emission 
which can be varied with the pressure. Hence Kirchoff’s law 
may be expressed by saying that, for every wave-length, the ratio 
of the emitted energy to the absorbed energy is at a given tem- 
perature independent of the nature of the body when the light 
and heat emissions are due to heating, or to what R. von Helm- 
holtz has called “ regular” radiation. 

It is understood from the above that the body absorbs all the 
energy which falls upon it, and does not transmit or reflect any. 
Such a body does not exist, but forms the ideal black body of 
Kirchoff; and its absorption co-efficient would be unity. In 
lamp-black and spongy platinum, and many other black bodies, 
we have very fair approximations to the ideal black body; but 
unfortunately they are nearly all destroyed at very high tempera- 
tures. We may, however, produce an absolutely black body by 
other means; for, according to Kirchoff’s law, the constitution of 
the radiation pervading an enclosure with perfectly opaque walls 
at a definite temperature is a function of the temperature of those 
walls and of nothing else. Hence, if we imagine an enclosure— 
a hollow sphere, say—having a small aperture in it, and whose 
interior surface is coated with some black substance, if a ray 
enters obliquely at the aperture, it will be entirely absorbed in the 
interior, and we shall have realized our ideal black body. Any 
ray in the interior of this sphere will in quantity and intensity be 
equal to that coming from an absolutely black body at the same 
temperature. Some black bodies of this nature have been set 
up at the Reichsanstalt, consisting of carbon tubes heated to 





* Sitzungber der Berliner Acad. (1887), p. 491. 
t ‘‘ Engineering,’’ Vol. LXXVI. 1903. 
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incandescence by an electric current, and protected by external 
jackets of carbon and other materials; and with such black 
bodies, Lummer and Wein have shown that all bodies radiate in 
exactly the same way in the interior of a hollow space kept at a 
uniform temperature. 

From the above we conclude, therefore, that since a black body 
will radiate as much energy as it absorbs when equilibrium of 
temperature is established, itsradiant energy must be a maximum. 
The distribution of this energy in the spectrum of the black body, 
however, shows that most of the radiant energy is composed of 
wave-lengths too long to affect the eye; but there is a distinct 
shift towards the visible wave-lengths as the temperature is raised 
(see fig.1). It is, therefore, obvious that, apart from experimental 
difficulties, the absolutely black body is not a good light radiator ; 
and we must therefore seek a substance which will absorb and 
emit more luminous rays and transmit or reflect more heat-rays. 
Furthermore, this source of luminous radiation should be white, 
and must therefore include the whole of the visible spectrum. 
Therefore, from what has been said above, it must be capable of 
withstanding a temperature of not less than 1165° C. 
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Since the body is to be a good reflector, we are limited practi- 
cally to metallic substances; and of these only iron, nickel, gold, 
palladium, iridium, and platinum have melting-points high enough. 
Of these, gold is but little above 1165°; iron and nickel are not 
reliable at high temperatures; and iridium disintegrates. Plati- 
num, on the other hand, seems pre-eminently suitable, since even 
in the liquid state it has a beautiful mirror-like surface. It is very 
unoxidizable, and can be procured in a high state of purity. 
Further, Lummer and Pringsheim have found that, at a red glow, 
it radiates less than one-tenth of the energy of an equivalent 
ange body, and at the highest temperatures less than half (see 

g. 1). 
Violle’s Definition of the Unit of Light. 


M. Violle in 1881 first proposed to define the unit of light as the 
light emitted normally from 1 sq. cm. of molten platinum at its 
solidification temperature. He conducted researches with such 
a standard and demonstrated its superiority. In his researches* 
he used a large quantity of the metal (1 kg.). This was heated in 
a lime crucible by means of a blow-pipe burning oxygen and illu- 
minating gas; and when the metal was melted, the rays from the 
surface were either directly received on the photometer screen, 
or reflected on it by means of a mirror. The temperature of 





* «‘Lumiére Electrique,’’ Vol. XIV., p. 475. 
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solidification was indicated by the sudden increase of brightn 
(or flash) which always accompanies it, and which is easily a 4 
ciated on the photometer. The Congress of Electriciany ss 
Geneva at 1896 adopted, as the unit of luminous intensity th 
candle—defining this to be represented by the bourgie-decima] of 
the previous Paris Congress of 1889, which defined the bour ie 
decimal as ,1,th of a Violle unit. But, from the very outset it wt 
obvious that the platinum unit would not be commonly employed 
In adopting this unit, therefore, the Conference cared more for 
the unification of photometric standards than for the creation of 
a light standard for photometric work. 

Curiously enough, M. Violle in his researches makes no mention 
of any special difficulties in setting up his standard; and et 
Lummer and Kurlbaum, at the Reichsanstalt, mention that it was 
tried and abandoned, owing to difficulties which arose from the 
impurity of metal and consequent change in surface; while 
Petavel in this country succeeded in reproducing it only by taking 
very special precautions.* 


Petavel’s Research Work. 


From his researches Petavel drew the following conclusions: 
(1) The ingot of metal should not be less than 500 grammes, 
(2) The crucible should be of pure lime. (3) The metal should 
be chemically pure. (4) The hydrogen must contain no hydro. 
carbons. (5) The gases must be burnt in the proportion of 
2 volumes of hydrogen to 3 volumes of oxygen. Illuminating 
gas was found to be unsuitable by condition 4. 

If the above conditions are satisfied, it is probable that the 
variation of the light emitted is not greater than 1 per cent. It 
must not, however, be overlooked that the standard temperature 
is a transitory one; the period of constancy depending upon two 
things—viz., the weight of the ingot employed, and the initial 
temperature to whichit is raised. Petavel has shown that unless 
a. fair superheat be allowed, the curve does not suddenly rise to 
the constant temperature point, but gradually falls until it reaches 
it. The constant portion which then merely forms an inflection 
in the curve is somewhat difficult to determine (see fig. 2). The 
duration of this constant period is, under the best condition, 
some 50 seconds; and there is, therefore, some difficulty in 
making measurements “on the wing,” as it were. Indeed, 
Petavel used a self-registering photometer-bench in his observa- 
tions, in order that no time should be lost in observing and 
recording. 

The employment of oxy-hydrogen fusion, with the necessarily 
elaborate apparatus connected with it, has rendered the use of 
the platinum standard difficult and troublesome, particularly 
since measurements must be made by a series of re-heatings, 
as it is not possible to keep up a steady supply of heat. 

The employment of electric fusion, as a possible solution of this 
difficulty, has been investigated (but without much success) by 
Petavel. This lack of success is probably due to the fact that he 
endeavoured to regulate his heating by adjusting a current of 
some 2000 ampéres on a mercury resistance. -Now it is well 
known to electrical engineers that to control such a large current 
directly by a resistance is by no means easy; it being very diffi- 
cult to hold it for any time to a steady value. Sinall changes in 
the current make relatively large changesin the heating. Petavel 
found that it was not possible to fuse bars of more than 70 sq. mm. 
section with 2000 ampéres, and, further, that even then they de- 
formed their supporting trough of lime, became irregular in cross- 
section, superheated locally, and finally ruptured the circuit. 

He then tried, with considerably more success, fusion in a 
crucible of nickel constructed in such a fashion that it could be 
kept eool. Under these circumstances, the platinum was melted 
in a crust of solid metal; but the quantity of fused metal was 
insufficient for working purposes. 

Petavel next suggested, but did not try, an alternate current 
transformer to supply his heating current ; and the same solution 
independently occurred to Dr. Drysdale and the author before we 
were aware of the details of Petavel’s work. Such a transformer 
has been designed; and we are hoping in the near future to 
construct it. 


Proposed Electrically Heated Platinum Standard. 


The following is a brief description of the instrument: The 
transformer is of the shell type, having a primary circuit designed 
to receive a supply at 100 volts 50 v. This is inserted in the 
groove of the channel section secondary, which consists of a single 
casing of copper. This disposal of the coils will, therefore, reduce 
magnetic leakage to a minimum. The platinum, which is to be 
raised to incandescence, will be cast between the horns of this 
secondary turn (which will be cooled by water supply), and will 
be contained in a crucible of pure lime, or a nickel crucible con- 
structed on the plan devised by Petavel. The floor ofthe crucible 
will be so shaped that the heating will be localized to the central 
portions of the strip—in fact, we hope to form a little lake of 
molten metal surrounded by walls of the solid metal itself. 

From the dimensions, I have calculated that about 140 grammes 
of platinum will be required. The capacity of the transformer 
will have to be about 6 kilowatts; and consequently the primary 
current, at 100 volts, will be 60 ampéres—a current capable of 
easy and exact manipulation. 








* |. E Petavel, ‘‘ Proceedings of the Royal Society,’’ Vol. LXV., p. 649. 
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Fig. 3 is reproduced from the constructional drawings. Itshows 
the apparatus to be compact and simple; and it should be possible 
to control the heating with a great degree of precision, and hence 
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Fic. 3.—PROPOSED ELECTRICALLY-HEATED PLATINUM 
STANDARD. 


prolong the period of solidification considerably, and at the same 
time use only about one-fourth the quantity of platinum specified 
as necessary by Petavel. 


The Difficulties to be Overcome. 


It will be gathered from the foregoing that the production of a 
standard of light by such simple means as raising a solid to a 
definite degree of incandescence, is beset with such difficulties as 
to render it impractical as a working standard, although both 
Siemens and Libenthal have endeavoured, by fusing a platinum 
ribbon with an electric current, to produce a secondary standard 
on this principle. It has been proposed independently by Mr. 
Swinburne,* Professor S. P. Thomson,+ also by M. Blondel to use 
as the standard of light the radiation from one square millimetre 
of the crater of a direct-current silent arc between carbon elec- 
trodes. M. Blondel and M. Petavel have both conducted careful 
measurements of this quantity. The choice of such a unit is 
based upon the hypotheses that the crater of the arc is at a con- 
stant temperature—that of the volatilization of carbon—for it has 
been observed that the area of the crater increases in proportion 
to the current, and that the light increases in the same ratio as the 
area of the crater. Further, Sir W. Abney has shown that the 
light emitted from the crater has always the same spectral com- 
position; and hence the temperature of this light-emitting surface 
must be constant. This,in fact, ought to be the case if the latent 
heat of vaporization of carbon is a positive quantity; for when 
this temperature is reached, and volatilization has commenced, the 
temperature cannot rise any further. 


Blondel’s Experiments and Conclusions. 


M. Blondel’s measurements} were conducted with a projector 
lamp—an image of the crater being formed by means of a pin-hole 
diaphragm placed close to the arc and kept cool by water circula- 
tion. Aninverted image of the arc was thus formed upon a screen 
which contained an aperture of definite dimensions arranged to 
fall well within the luminous area, and the radiation from this 
aperture wasthen measured. The little hole in thecold diaphragm 
was liable to become blocked with carbon dust; and to obviate 
this difficulty, Blondel proposed to use a lens of known surface 
and co-efficient of absorption to form the image. By this means, 
the lens could be placed some distance from the arc, and the water 
cell omitted. 

From his experiments Blondel drew the following conclusions: 
(1) The average brilliancy of the incandescent portions of the 
arc, taken as a whole, increases with the current, and also with 

‘the current-density, until the crater is saturated. (2) lf the cur- 
rent is suddenly altered, the intensity drops until the crater 
adjusts itself to saturation. (3) The carbons must only contain 
small amounts of foreign substances. Most carbons were found 
to contain not more than 4 per cent. of impurity, 2 per cent. of 
which were mineral salts. The intrinsic brilliancy is given by 
Blondel as 160 bourgie-decimals per sq. mm. 


Further Researches by Petavel. 


_ The above researches were repeated by Petavel § in this country 
in a very thorough manner, using an arc with carbons at right 
angles as well as several other forms. The objects of his re- 
searches were as follows: (1) To determine the average brilliancy 
of a normal (silent) arc. (2) To determine, when conditions are 
carefully specified, if variations are still too great to allow the use 





* J. E. Petavel, ‘‘ Proceedings of the Royal Society,'’ Vol. LXV., p. 649. 
t ‘Journal of the Institution of Electrical Engineers,’’ Vol. XXI., 1892. 
} A. Blondel, ‘‘ Electrician,’’ Vol. XXXII., p. 117. § ‘* Proceedings of the 
Royal Society,’’ Vol. LXV. 





of this source of light as a standard. (3) What effects are pro- 
duced by the use of excessive currents and current densities, and 
by surrounding the arc by an enclosure maintained at a high 
temperature. 

The results of these inquiries, he sums up as follows: (1) The 
intrinsic brilliancy of the crater of a silent arc is about 147-candle 
power per sq.mm. (2) Even under the most favourable condi- 
tions it is difficult to obtain consistent results; variations of 5 per 
cent. not being infrequent. (3) Variations in the size of carbons, 
in intensity and density of current, in length of arc, and in total 
power expended as long as the arc is silent, do not cause the in- 
trinsic brilliancy to vary more than ro per cent. on either side of 
the mean. (4) The enclosure of the arc in a chamber maintained 
at goo® C. does not cause any sensible variation in the intrinsic 
brilliancy. 

From the above conclusions, it will be seen that, although ex- 
periments confirm the theory that the crater of a carbon arc is at 
the temperature of the volatilization of carbon, owing to the diffi- 
culty in obtaining consistent results, its employment as astandard 
is at present not advisable. I should, however, like to raise one 
point of criticism here. M. Blondel gives as the value of the 
intrinsic brilliancy of 1 sq. mm. of the arc crater—160 bourgie- 
decimal. Now a bourgie-decimal is one-twentieth of a Violle 
unit; and Violle gives the value of 18°5 English candles to the 
platinum unit. Hence, on this basis, M. Blondel’s value for the 
arc in English candles is 148-candle power. Petavel has quoted 
1g-candle power for the platinum unit ;* and even upon this basis 
M. Blondel’s value is only 152-candle power. The highest value 
of the bourgie-decimal I can find recorded is 0984 British candle 
(a none too reliable figure); and only by using this does M. 
Blondel’s figure reach 157°4-candle power. The mean value of 
the bourgie-decimal from M. Violle’s and M. Petavel’s experi- 
ments (which are the only direct determinations) put M. Blondel’s 
value for the arc at 150-candle power. 

Now it will be found that M. Petavel has quoted M. Blondel’s 
value as 158-candle power; and this has been several times 
copied by various writers on this subject without comment. It is 
interesting to note that M. Blondel quotes in his paper} the figure 
158 bourgie-decimals as a value obtained by him; but in his final 
conclusions he prefers the higher figures, all of which are given in 
bourgie-decimals. 

If the above reasoning is correct, then the only two direct 
determinations of the light emitted from the arc crater are in 
much closer agreement than is usually supposed, and the value of 
the light as a standard is considerably enhanced. 


The Improvement of the Violle Standard. 


In consequence of the difficulties experienced in obtaining con- 
sistent results with the Violle standard at the Reichsanstalt, Drs. 
Lummer and Kurlbaum were led to adopt another method of 
forming a light standard. In their arrangement a strip of plati- 
num foil of standard dimensions was raised to incandescence by 
means of an electric current ; and the temperature was adjusted 
until one-tenth of the total radiation was transmitted through a 
thickness of 2 cms. of water contained in a trough having quartz 
sides. This ratio of radiation was measured by means of a bolo- 
meter—an instrument consisting of a delicately constructed plati- 
num grid. The radiation falling upon this grid alters its resist: 
ance; and if therefore it be included in one of the arms of a 
Whealstone bridge, there will be a disturbance of the bridge- 
balance, due to the changes in resistance, the amount of which 
will be proportional to the radiation falling on the bolometer. 

Petavel, during his researches upon primary standards of light, 
investigated the possibilities of this standard, but did not come 
to very favourable conclusions. The electrical measurements 
required to be made with great precision, while the bolometer 
itself was difficult to adjust to constancy when measuring the ratio 
of the radiations by different methods. A change of bolometer 
made considerable alteration to the value of the standard; while 
the adjustment of the current (about 80 ampéres) was, except 
under the most favourable conditions, tedious if not impossible. 
It is possible, however, that this adjustment might have been 
simplified considerably by the use of a transformer. Finally the 
light emitted was too red for general working, although this 
defect is not so important where (as in the Reichsanstalt) the 
standard is set up for standardizing Hefner lamps. 

As an outcome of this unique and valuable work upon primary 
standards of light, M. Petavelf came to the conclusion that only 
three substances are available as radiators—viz. platinum, plati- 
num-iridium (25 per cent. iridium), and iridium. He gives the 
intrinsic brilliancy in candle-power per sp. cm. as 19, 34, and 290 
respectively. The intensity of the light emitted from iridium 
near its melting-point is remarkable—being some fifteen times 
that of platinum; but unfortunately the foil disintegrates at this 
high temperature ifthe heating is continuously maintained. The 
next important point is that of temperature regulation, and here 
he finds it best to determine the temperature of the radiator by 
means of the relative intensity of the radiation of two different 
wave-lengths. 

For metallic radiators, as for a black body, the wave-length at 
which maximum radiation occurs is in inverse proportion to the 
absolute temperature. Two wave-lengths are therefore selected 
—one in the infra-red, and one in the visible spectrum. If we 





* “Electrician,'’ Vol. L. 
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measure in each case the energy of radiation in percentage of the 
total, we shall find that, as the temperature increases, the former 
decreases and the latter increases, and at one temperature only 
will they be equal. 

For purposes of analyzing the radiation, the difference in 
thermal absorption of various bodies was investigated. For most 
substances, it was found that the percentage of heat transmitted 
increased with the temperature of the radiator—with one excep- 
tion, black fluorspar. Now since water and glass are practically 
opaque to radiations of greater wave-length than 3 », and black 
fluorspar is entirely opaque to the visible spectrum, these sub- 
stances may be used for analyzing the radiations from the radiator. 
To secure accuracy, the rate of variation with temperature should 
be large, and water, benzol, and glass all fulfil this condition 
(fig. 3). 

The standard (fig. 4) is obtained by dividing the light from the 
radiator into three beams. One, passing through a window of 
black fluorspar, falls upon the face of athermopile. The second, 
passing through a window of water or benzol, falls upon a second 
thermopile. These two piles are connected in opposition through 
a sensitive galvanometer ; and when this instrument reads zero, 
the temperature is right, and the central beam is then of the right 
intensity and can be used for photometric comparisons. 

Although this method has some advantage over the Lummer- 
Kurlbaum standard from the simplicity of its electrical adjust- 
ments, the use of thermopiles and their attendant troubles is an 
objection, since they are very liable at times to give uncertain 
indications of small differences of temperature. 

Schwendler has proposed to use a horseshoe-shaped platinum 
strip mounted in an exhausted bulb and raised to incandescence 
by an electric current ; but the suggestion has never been largely 
adopted, owing to variations in the emissive power of the surface 


of the strip, alteration in cross section, and other troubles of a . 


like nature. 
Carbon Filament Standard Lamps. 

Sir W. Preece and, later, Edison in America have proposed the 
use of carbon filament lamps; but the objections to this standard 
may be summed up as follows: The light-giving power of the 
filament varies from the following main causes: (1) Changes in 
resistance of the filament. (2) Changes in the surface of the fila- 
ment. (3) Projection of carbon on to the interior of the con- 
taining bulb. . 

The convenience of a glow-lamp secondary standard cannot, 
however, be disputed, -since it is independent of all external 
atmospheric changes (with perhaps the exception of temperature) ; 
and this has led Professor J. A. Fleming to devise his standard 
form of lamp. According to his experience, it is possible to 
bring a good carbon filament into a constant condition by run- 
ning it for some fifty hours at slightly more than its rated voltage. 
The filament so aged is taken from its bulb, and mounted in a 
specially large clear bulb, some 10 cubic metres in diameter and 
20 cubic metres long. Under these circumstances, the first two 
defects are met by the ageing; and the last is prevented, or con- 
siderably delayed, by mounting in the large bulb. 

Such lamps, if only run for short periods, form valuable 
secondary standards. But, owing to the large negative tempera- 
ture co-efficient of carbon, a comparatively small alteration of 
voltage causes considerable alteration in candle power. Hence, 
if the standard is to be kept right to 1 per cent., the power it 
absorbs must be adjusted to 4 per cent. This, therefore, necessi- 
tates the use of some very delicate potential measuring device 
such as a potentiometer; and, further, it is practically imperative 
for the power to be supplied from secondary cells. Unless these 
precautions are taken, the results will be of doubtful value. 

All the foregoing standards which depend for their light-giving 
power upon the incandescence of a solid substance may be used 
as ultimate standards of reference (with perhaps the exception of 
the Fleming lamp), and are designed to be constant and free 
from periodic and permanent changes, and to be reproducible 
from dimensions and specification. They are, however, not suit- 
able (again excepting the Fleming lamp) as working standards, 
on the score that in most cases they require the use of delicate 
and complicated apparatus which is by no means portable. 

Producing Light from Combustwble Material. 


On the other hand, if we employ the alternative method of 
producing light by burning some combustible material in air, or 
in an atmosphere of oxygen, we have an essentially portable 
light. Numerous researches have been made to obtain a suitable 
flame standard, with the result that it is invariably found that, 
to secure only approximate uniformity, we must have a fuel of 
definite chemical composition, and that this must be consumed 
under constant conditions. Of the numerous gas, oil, and candle 
flames, none absolutely complies with these conditions, the last 
of which is the most difficult to fulfil, Yet an enormous amount 
of expert attention has been paid to flame standards, which 
would perhaps have been more profitable if directed to the more 
scientific incandescent standards; for once a perfect incandescent 
standard is established, the study of the behaviour of flames is 
easy, and unification of standards is rendered possible. 


Flame Standards. 


At the very outset we have to face the difficulty that the light- 
giving properties of all flames are affected by the condition of the 
atmosphere; and consequently, if accurate results are to be 
obtained, we must determine the pressure, humidity, and per- 
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centage of carbon dioxide present in the air at the time of 
measurements. These corrections are ignored by gas en i: _ 
on the assumption that the flames they test are affected nae 
same manner as their standard. But with electric lamps whi ‘ 
are not so affected by atmospheric conditions, these correcnale 
become appreciable, and three auxiliary determinations os 
necessary. The uncertainty of the primitive flame standard the 
candle, led to the introduction of lamps consuming oils and ne ? 
bustible organic compounds rich in carbon, and an endeayo “8 
— standard gas-flames. es 
There are three conditions that the ideal flame-stan 
fulfil—viz., (1) The fuel should have a definite fee i 
position ; and its purity should be capable of easy verification. 
(2) It must be consumed under easily controlled and well-defined 
conditions in a burner of definite dimensions. (3) Atmospher; 
changes should not affect the quality of the flame. oer 
In this country the lamp most nearly fulfilling the above 
requirements is probably that devised and introduced by Mr 
A. G. Vernon Harcourt in 1877. This lamp, which has passed 
through several modifications since its introduction, emplo IS 
pentane as its standard fuel. This is the distillate yielded é 
light American petroleum after three fractional distillations wa 
subsequent treatment with sulphuric acid and caustic soda. The 
product has the chemical composition C;Hj., and forms a mobile 
volatile liquid, giving off a highly inflammable vapour. The 
density of the liquid should not be less than -6235 or greater than 
626 at 15° C. The density of gaseous pentane should lie between 
36 and 38. Admixtures of hydrocarbons belonging to other 
groups (such as benzine or amylene) must be avoided. Their 
presence may be detected by the following test: 10 cc. of nitric 
acid of 1°32 specific gravity (made by diluting pure nitric acid 
with half its bulk of water) is introduced into a white glass- 
stoppered bottle. Add 1 cc. of a solution of potassium perman- 
ganate containing o'l gramme of permanganate in 200 cc. Add 
to these 50 cc. of the sample of pentane, and shake vigorously for 
five successive intervals of twenty seconds. If no hydrocarbons 
other than paraffins be present, the pink colour will still be dis- 
tinct. If any other bydrocarbons be present, the pink colour 
will be discharged. The purity of the pentane is a very important 
point in these lamps, if the standard light is to be reproduced. 


The Two Forms of the Harcourt Pentane Lamp. 


Two forms of this lamp are in general use—viz., the portable 
1-candle industrial form, sometimes called the Woodhouse and 
Rawson pattern, after the firm who made it in 1890 (fig. 5), and 





















































Fic.5.—THE VERNON Harcourt Fic. 6.—THE HEFNER AMYL- 
TEN-CANDLE STANDARD PEN- ACETATE LAmpP. 
TANE LAMP. 


the most recent form of chimneyless 10-candle standard (fig. 6). 
In the former model, the pentane is raised to the burner by means 
of a circular wick. The wick-tube is surrounded by an outer 
tube of larger diameter, so constructed that a current of air 
passes up round the flame from below. Over the top of the 
outer tube, a metallic chimney is supported ; the distance between 
the top of the outer tube and the bottom of the upper chimney 
being accurately set by means of a standard cylindrical steel 
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auge. Thus all but a definite length of the flame is cut off by 
the chimney and outer tube. As it is important to regulate the 
fame height, two narrow slits are cut in the upper chimney ; and 
the tip of the flame is regulated to be in the centre of these. 

It was with this type of lamp that Libenthal made his investiga- 
tions as to the effects of barometric pressure and humidity. He 
expressed his results in the following equations: 

For variation of pressure—- 

AL = ‘00049 (H—760). 
Where AL is the variation in light corresponding to a barometric 
height of H millimetres. 

For water vapour: 

L = 1'232 (1—'0055w). 
Where w = the number of litres of water vapour per cubic metre 
of air—the formula holding good for 4 to 18 litres. 

With regard to flame height, Mr. Harcourt* gives the following 
rule for correcting the height of the flame. The standard height 
of flame for 1 candle is 63°5 mm. at 30 inches barometric pres- 
sure. For every tenth of an inch above or below 30 inches, the 
flame must be set an equal number of fifths of a millimetre 
below or above 63°5 mm. Further, Professor Ayrton+ has 
pointed out that considerable discrepancies occur in the dimen- 
sions of different examples of this lamp; and these differences 
will account for errors as large as 12°5 per cent. between measure- 
ments made with two standards. He further states that much 
depends upon the way the wick is treated; and the author’s in- 
vestigations on one of these lamps fully confirm this point—the 
charring at the top of the wick accounting for about 2 per cent. 
variation in the light. Another defect of the lamp is the heat- 
capacity of the metal parts—the lamp taking from half to three- 
quarters of an hour to reach a steady state. 

I have described the performance of this type of lamp at some 
length, as it is even now largely used. In the more recent types 
of the Harcourt lamp, the wick is dispensed with, and the pen- 
tane vapour from the liquid pentane contained in the upper 
reservoir (fig. 6) descends by means of the flexible tube to the 
argand burner at the base, over which is a double metallic 
chimney. The air supplied to the centre of the burner is drawn 
up between these two chimneys, passes down the hollow pillar of 
the lamp, and thence to the centre of the burner. The chimney 
is adjusted so that its lower edge is 47 mm. from the steatite ring 
of the burner; a boxwood gauge being provided for setting the 
distance. A window is provided in the chimney, to adjust the 
height of the flame, which must be done with some exactitude. 

The effects of variations in barometric pressure and humidity 
on this type of lamp have been investigated by Mr. C. C. Pater- 
son, at the National Physical Laboratory, who has given the fol- 
lowing formula :—- 

Cp=10+0'66(10—«) —*008(760—0), 
where ¢ is the humidity in litres per cubic metre, and D is the 
barometric height in millimetres. 

These pentane lamps have not only proved valuable on account 
of their constancy, but also for the excellent white light they give. 
The flame is, however, very lambent, and therefore much 
affected by draughts. The author has, so far, been unable to 
obtain figures connecting the variation of the light of these 
standards with the amount of carbon dioxide present in the 
air; and from experience with the lamps it would seem that this 
is of considerable importance. 


The Hefner Lamp. 

The flame standard on the Continent and in America is the 
Hefner lamp. ‘This lamp, which is a simple style of spirit-lamp, 
burning acetate of amyl, is an improvement on the early benzine 
lamps, among the first of which was the lamp of Ejitner in 1877, 
which consumed benzine. With a view to eliminating errors due 
to the indefiniteness of the chemical composition and the unequal 
rates of combustion of the constituents of the fuels used, Hefner 
von Altenec investigated the effect of burning different liquids in 
these simple spirit-lamps, and came to the conclusion that amyl- 
acetate was the best substance to use. This fuel, which has an 
intense, agreeable odour has’ the chemical composition 
CH;'COOC;H;;. It is prepared from amyl alcohol by distilla- 
tion with crystallizable acetic acid and sulphuric acid. Its boil- 
ing point is 138°C. It is burnt in a lamp of the simplest construc- 
tion; the burner consisting of a German silver tube, 8 mm. in- 
ternal diameter, 15 mm. thick, and 25 mm. high. The fuel is 
raised to the top of this burner by a wick of cotton threads, 
just filling the tube without crowding. This wick should be 
maintained level with the top of the burner-tube; and if the 
reservoir is kept plentifully supplied with fuel, the surface of the 
wick should not char. The flame is tapering, and burns without 
achimney. It should be regulated to a height of 40 mm. from the 
top of the burner to the top of the flame. | 

The excellent work of the Reichsanstalt, the German Gas 
Commission, and Libenthal have considerably enhanced the 
value of the lamp by determining its constants to a great degree 
of precision ; and, as a result of these investigations, when lamps 
are constructed to strictly prescribed dimensions and materials, 
the illuminating power is reducible to within 2 per cent.{ But 
C. H. Sharp,§ when comparing two Hefner lamps certified by 


* “* Proceedings British Association,'’ Aberdeen Meeting, 1885. + ‘‘ Journal 
of Electrical Engineering,’’ Vol. XX XII., p. 200. { Professor E. L. Nicol’s 
‘International Congress of St. Louis,’’ 1904. § ‘‘ Transactions of the 
American Institution of Electrical Engineers,’’ Vol, XIX., p. 1493. 
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the Reichsanstalt, found their mean difference was 1°2 per cent., 
although on two occasions this difference between the lamps was 
5‘2 and 3°9 per cent. 

The effects of flame height, water vapour, carbon dioxide, and 
pressure have been investigated by Libenthal, and are expressed 
by the following formule :— 

For water vapour: 


L = 1'094 (I — 0053 2), 
Where w are the litres of water vapour per cubic metre. 
For carbon dioxide: 


L = 1012 (I — 0071 ¢), 
Where c is the quantity of CO, in litres per cubic metre. 
For variations in barometric pressure: 
AL = ooo11 (H — 760). 
And for flame height: 
L = (1 + 025 (hk — 40) ); or 
L = (1 + 030 (40 — h)), 
Where hk is the actual height of the flame above or below 40 mm. 

From the above it will be seen that the light of the Hefner 
lamp decreases 5 per cent. per litre of water vapour, and is correct 
at 8°8 litres per cubicmetre. It also decreases about 0’7 per cent. 
per litre of carbon dioxide; being unity at 1°8 litres per cubic 
minetre. A change of 1 mm. in the height of the flame causes 3 per 
cent. change in the light ; and a change of 10 mm. pressure pro- 
duces o'r per cent. Unless these corrections are applied to the 
lamp (particularly that of carbon dioxide), the results obtained 
with it will be considerably in error. In modern lamps, the Kriss 
optical flame-gauge is usually fitted. It consists of a lens mounted 
at one end of a short tube, which forms an image of the tip of the 
flame on a ground-glass screen at the other end of this tube; and 
across this screen a line is drawn, corresponding to the height, 
40mm. With this device the flame height can be adjusted with 
considerable exactitude. 

Despite the facts that the constants of this flame are so well 
known, and that the lamp is easy to manipulate, is extremely 
compact, and not liable to get out of order, it has found but little 
favour in England. It is urged that the light is too red for ordi- 
nary work, and the unprotected flame is subject to draughts. 
Notwithstanding this, it may be justly claimed that the lamp 
forms one of the most useful and accurate flame standards em- 
ployed at present. 
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Fic. 7.—CuURVES SHOWING THE INFLUENCE OF CARBON DIOXIDE 
AND MOISTURE ON THE FLAME OF THE HEFNER LAMP. 


The somewhat large correction for carbon dioxide needs only 
applying when this impurity is present in very large or very small 
quantities, since the lamp gives the correct light when 1°66 litres 
of carbon dioxide are present; and this corresponds to a very 
unhealthy state of the atmosphere. For absolutely pure air, the 
light is only 1°2 per cent. higher (see fig. 7). 

The light value of the lamp or Hefner unit is less than one 
English candle. Theexact ratio of the Hefner unit to the candle 
is somewhat in dispute. Various determinations vary from 0°872 
to o'g8 ; the most generally accepted value being 0°88. 


Various Modifications of the Hefner Lamp. 


In 1902, F. von Hefner-Altenec published an account of the 
various attempts to improve the Hefner lamp which had been 
made since its introduction in 1884. The German silver used for 
the wick-tube is liable to be of somewhat indefinite composition ; 
but it was found that this did not materially affect the light, and 
no change is therefore made. Again, the amyl-acetate is not a 
pure chemical substance; and its extremely penetrating odour has 
proved an objection. L. Knorr has investigated possible alter- 
natives, and the best appear to be acetylacetone, acetacetic ether, 
and isobutylacetate. The two former, however, are acid, and 
attack the metal parts of the lamp. Various mixtures of benzol 
and alcohol have been tried. It was found that these mixtures 
burned at a fairly uniform rate, and the light was more yellow. 
But, on the whole, the mixtures have not any great advantage. 

The effect of impurities has been investigated with great care 
by Libenthal, who has found that they diminish the illuminating 
power to a slight extent. Amyl-alcohol may be present in consi- 
derable quantity without harmful results; 20 per cent. only lessen- 
ing the light by 1°1 per cent. If the amyl-acetate is saturated 
with water, a diminution of only o°5 per cent. is observable. 
Alcohol (methyl) seems to have the greatest effect. From the 
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above, it will be seen that the purity of the amyl-acetate is not of 
very great consequence if the light-giving power is considered ; 
but impurities have a very marked effect in producing unsteadi- 


ness of the flame. 
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Fic. 8.—CurRVE SHOWING THE INFLUENCE OF THE FLAME HEIGHT 
OF THE HEFNER LAMp. 


The following method, due to Bannow, is suggested for verify- 
ing the purity of the fuel. The density of the liquid should lie 
between *872 and °876. The mixture of equal volumes of amyl- 
acetate and benzine should remain clear and liquid if amyl- 
alcohol or ethyl-hydrate be absent; or if carbon disulphide be 
substituted for the benzol, water will separate out in globules. 
A mixture of 1 cc. of amyl-acetate with 10 cc. of go per cent. 
alcohol and 1occ. of water gives a clear liquid solution if toluene, 
&c., is absent. A drop of amyl-acetate should leave no greasy 
trace on white paper after evaporation if oils, tar,and other greasy 
materials are absent. M. Blondel* has constructed a modified 
Hefner lamp, making use of a chimney to prevent the air currents 
affecting the flame; the fuel used in the lamp being either amyl- 
acetate or crystallizable benzol and alcohol. 


The Standard Carcel Lamp. 


The French standard Carcel lamp has found but little favour 
among photometricians anywhere but in France, principally owing 
to the fact that the fuel which it consumes—purified rape-seed 
oil—is not of very definite composition. On account of the vis- 
cosity of the oil, it has to be raised by mechanical means to the 
top of the wick, which, unless the supply is copious, is liable to 
charring, with consequent alteration of the light. The nature of 
the wick also influences the light, as does also the rate of con- 
sumption of the oil. This should not vary beyond the limits of 
38 to 46 grammes per hour; 42 grammes being the correct con- 
sumption. It is curious, however, that such experts as Fresnel, 
Dumas, Regnault, and Crova have used this standard in their 
researches, and spoken highly of its qualities. 


The Methven and Giroud Standards. 


Of suggestions to use illuminating gas as a photometric stan- 
dard, probably those of John Methven and Giroud are the most 
important. Methven found that if ordinary illuminating gas be 
enriched with gasolene or pentane, and burned in an argand 
burner, a very constant light was produced; and by using a 
screen in front of the flame with an aperture of definite dimen- 
sion, a very easily manipulated intermediate standard could be 
produced. Giroud aimed at producing a candle burner supplied 
by an automatically controlled supply of gas. Although both 
these suggestions are excellent on the score of convenience, they 
must (even for industrial use) be referred to some superior stan- 
dard before their values can be ascertained with any exactitude; 
and therefore they only form sources of light which may be relied 
on to remain constant over fairly long periods. 


Petroleum Lamp Standards. 


In this connection few observers seem to realize that the ordin- 
ary petroleum lamp supplied with a round burner like the carcel 
lamp and a constricted glass chimney, forms a very constant 
source of light, and is quite equal to the Methven standard if 
used in the same way with a screen and aperture. The best 
kerosene as supplied in commerce differs but very little in its 
general properties ; and if this fuel be burnt in such a lampa 
very handy and easily managed source of light is produced. 
Weidemann, in 1881, and Hefner-Altenec have both spoken highly 
of such lamps; and the author has found only very small varia- 
tions in its light (less than 1 per cent.) when burning for periods 
of several hours after the lamp is thoroughly warm. 


Acetylene Gas Standards. 


The use of acetylene as a standard flame has for a considerable 
time occupied the attention of photometricians. The definite- 
ness of its chemical composition, the ease with which it can be 
made, and the intense whiteness of its flame, are all points 
strongly in its favour. But unfortunately no entirely satisfactory 
burner, which will give an absolutely reproducible flame, has up 
to the present been devised. M. Violle has been working at this 
problem since 1895, when he proposed to use a flame and screen 
of the Methventype. And many—notably Nicols, Sharp, Hart- 
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mann, and Féry—have done a considerable amount of work 0 
the subject. Owing to the richness of the gas in carbon it i 
necessary to burn it diluted with a certain amount of air: and if 
it were only possible to burn the proper mixture in a burner of 
definite dimensions, it would probably form a most suitable stan. 
dard. But, on account of the highly explosive nature of the mix. 
ture, the orifice of the burner has to be so small that accuracy of 
workmanship cannot be guaranteed; and, further, the orifice 
itself is subject to clogging with graphitic carbon, and conse. 
quently there is a change in the proportions of air and acetylene 
C. H. Sharp has burned acetylene in a mantle of oxygen, using a 
concentric burner; the acetylene passing out through the central] 
orifice, and the supply of oxygen from the annular space between 
the tubes. This flame is very intense, but so sensitive to pres- 
sure changes as to render it unserviceable. Hartmann has 
studied mixtures of acetylene and hydrogen burning in air, and 
has shown that when the mixture is of equal volumes, the inten. 
sity is a maximum, and the flame is whiter than pure acetylene 
burning in air. Owing to the difference in the solubility of 
hydrogen and acetylene, it is not possible to store the mixture 
over water; but the gases may be supplied separately to the 
burner, providing proper precautions are taken to ensure an 
equal and even mixture. 


General Conclusions. 


Summarizing the foregoing review of light standards, we may 
draw the following conclusions: (1) That the ultimate standard 
of light will in all probability be a body in a definite state of in- 
candescence. (2) That platinum seems to be the most suitable 
substance for the purpose. (3) That it will be preferable to use 
this substance at its point of solidification, providing this point 
can be maintained for a sufficient period, as the determination of 
any intermediate temperature involves the use of delicate and 
complicated auxiliary apparatus. (4) Flame standards are un- 
suitable as ultimate standards on account of atmospheric difficulty 
in burning the fuel under constant conditions. (5) That of flame 
standards, the modern forms of pentane lamps and the Hefner 
lamp are the best and most reliable, particularly the latter form 
of lamp, since its constants have been so carefully determined. 


PHOTOMETERS. 


From the production of a light standard, we turn to the 
methods of measuring intensity. Now this can only be accom- 
plished by observing some phenomenon produced by the light 
itself. Since photometrically the only wave-lengths we are con- 
cerned with are those which lie between °35 and °8 «—that is, the 
limits of the visible spectrum—and the intensity of the light ex- 
presses the sensation of brightness produced in the eye itself, our 
photometric measurements must ultimately be resolved into some 
form of visual measurement. Hence photometers, which are 
produced with a view to eliminating the eye and its vagaries, do 
not measure the intensity of the light at all unless they are first 
calibrated by some eye-method, and even then their indications 
may prove fallacious. I might, for instance, calculate the inten- 
sity of a beam of monochromatic light from a knowledge of the 
energy of vibration of the ether, providing I had some method of 
measuring the amplitude of vibration ; but it is extremely doubtful 
whether the result so obtained, and the visual result, would be in 
agreement. The ultimate measuring instrument, therefore, is the 
eye; and the principle upon which all photometers is based is to 
present to the eye a surface, or two identical surfaces, upon which 
the light to be measured and the light from a standard source 
are falling, and to modify the standard beam until the eye pro- 
nounces the illuminations equal. Hence the photometric process 
consists of two essentials: (1) The production of two identical 
surfaces ; or one surface, illuminated separately from each source. 
(2) The modification of the light from the standard source until 
equality is reached. As long as the lights are of the same tinf, 
neither of these essentials is difficult to attain, and most photo- 
meters assume this in the first place. 


Early Forms of Photometers. 


It would be impossible to detail all the various forms of photo- 
meters which have been evolved; and I therefore propose to 
confine myself more to the principles involved, and describe only 
the more typical and modern. The earliest forms due to Bouguer 
and Foucault employed a translucent screen illuminated by the 
sources from behind, and having a thin dividing partition; the 
brightness of the two halves being adjusted. Lambert or Rum- 
ford illuminates an opaque white screen with both sources of 
light, and interpose an opaque rod into the crossed beams in such 
a way that each throws a shadow on to the white surface. 


Equality of the density of these shadows is then a measure of 


equality of intensity. This type of photometer has been ex- 
clusively used and advocated by Sir W. Abney in all his work 
upon colour measurement. But the author, in common with a 
great many other observers, has not found it of very great ser- 
vice, principally on account of its insensitiveness. Considerable 
difficulty is experienced in judging when the shadows are equally 
grey, and large personal errors are also possible. 

One of the best methods of using the instrument is that sug- 
gested by Sir W. Abney—viz., to arrange the rod so that the two 
shadows just touch. Cover the screen with a black mask having 
a rectangular aperture in it over the position of the shadows. 
The indications of the instrument are then much more exact, 
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since the eye is not troubled with the light from the surrounding 
brightly illuminated surface. But even under these circum- 
stances, the photometer, on the score of sensitiveness, is very 
inferior to most modern ones. Its one advantage is that stray 
light is of little or no consequence. 


The Photoped. 


In all the foregoing types, the sensitiveness is greatly increased 
by making the dividing line between the two surfaces as fine as 
possible. This feature is beautifully achieved in the photometer 
used by the Gas Referees and known as the photoped. In prin- 
ciple, it is really the inverse of the shadow photometer. A tube 
is closed at one end by a plate, in which a rectangular opening is 
cut. Inside this tube, a translucent screen is mounted in sucha 
manner that its distance from the opening may be adjusted. If 
now two sources of light be set so that they make equal angles 
with the axis of this tube, they will each throw a patch of light 
on to the translucent screen; and ifthe screen be moved until the 
inner edges of the two patches touch, the dividing line may be 
made of infinite thinness. This is an excellent type of photo- 
meter, providing the inner screen is of the right translucency. 


The Bunsen Type of Screen. 


Probably the most commonly used type of screen is the bunsen. 
Here the outer parts of the screen are opaque and white, while 
the central portion is translucent. Hence, if illuminated from 
one side and viewed from the other, we should see a bright central 
spot on a dark ground; while if viewed from one side and illumi- 
nated equally on both sides, the surface would appear homo- 
geneous. ‘There are several methods ot producing such screens. 
Originally they were simply grease spots on white paper; but 
more modern discs are constructed by piercing a hole (preferably 
with serrated edge) in an opaque card, and enclosing this between 
two translucent sheets of white material—such as parchmentized 
paper. The disc is usually mounted in a sighting-box with two 
mirrors, so placed that its sides may be viewed simultaneously, 
or, better, with Kriiss prisms. The sensitiveness of the Bunsen 
disc depends to a large extent upon the selection of proper degree 
of translucency and upon the whiteness of the surfaces of the 
screen itself. 

The Lummer and Brodhun Screen. 


The beautiful optical modification of the bunsen screen intro- 
duced by Lummer and Brodhun in 1889, has considerably ad- 
vanced photometric work. The arrangements of the head are 
shown infig.g. The light from the two sources under comparison 
falls upon the two sides of a pure white diffusing screen ; and, by 
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means of two right-angled prisms, the light from each of these 
surfaces is directed to the compound comparison prism. This 
consists of two right-angled prisms, with their longest faces in 
contact. One of these faces, however, is ground-back in such a 
way that the contact with the other prism is only made at a 
central spot. It will, therefore, at once be obvious that the light 
incident upon the surface A will be directly transmitted through 
the compound prism, while light falling upon B will be totally 
reflected. If now these two beams be received in a telescope, we 
shall see the central portion of the field illuminated by directly 
transmitted light surrounded by an annulus of light totally 
reflected. 

The division between the two fields is practically an optical 
one ; and hence the photometer ranks as one of the most sensi- 
tive. Indeed, I am strongly of opinion that there is no device 
that can compare with the photometer for sensitiveness even at 
very feeble illuminations. There is, however, one curious defect 
which seems to be present in all the examples of this instrument 








I have had an opportunity of examining. If balance is obtained 
between two sources of light with this photometer, and then the 
lights are reversed, it will be found that they no longer bear the 
same ratio to one another. M. Violle mentions this defect, and 
puts its value at 3 per cent.; but in some examples I have exa- 
mined, it is considerably greater than this. M. Violle has attri- 
buted it to some hitherto unknown property of total reflection. 
But my experiments with a screen of this kind show that it is 
partly due to unequal scattering of light from the surfaces of the 
prisms C and D; while Dr. Drysdale has further suggested that 
the light coming from the white surface does not all reach the 
totally reflecting surface at the critical angle, and therefore some 
is transmitted. It is significant that the light is apparently 
weakened which is on the side that illuminates the annulus, 


The Trotter Relief Photometer. 


Mr. A. P. Trotter has devised a simple form of relief photo- 
meter (fig. 10), which consists of two screens of Bristol board 
which have had their glazed surfaces removed. These are set 
into a carrier in such a way that each receives illumination from 
one or other of the two sources, and reflects it through the sight- 
ing aperture. The foremost of the screens entirely fills the field 
of view, except that in its centre is punched a star-shaped hole 
through which the back screen may be seen. When the two 
screens are equally illuminated, the star-shaped aperture should 
apparently vanish. When using such a screen, however, one has 
considerable difficulty in getting the star to vanish, for it is prac- 
tically impossible to reduce the edges of the star-shaped aperture 
to a mere line, and their surface is of a different character to the 
rest of the screen. The difficulty, however, is somewhat over- 
come, I find, by relaxing the accommodation of the eye, and 
thus throwing it out of focus. This, in fact, forms a very use- 
ful method of obtaining a balance with any photometer, parti- 
cularly when the two sourcesare of slightly different tints. Another 
difficulty with the Trotter screen is the fact that two roughened 
white surfaces are continually exposed, and soon become soiled 
and discoloured. Even with the greatest care, frequent renewal 
of the screens is an absolute necessity. 


The Joly Screen. 


The simple little screen of Dr. Joly, of Dublin, forms an excel- 
lent contrast photometer. Here two blocks of translucent 
material—such as paraffin wax—are mounted together, with an 
opaque film betweenthem. Light falling on their sides is diffused 
through them. There is, however, some difficulty in obtaining 
homogeneous and equally diffusing blocks. 

Hitherto the only method of obtaining a balance has been by 
altering the distance of one or the other lights from the screen, 
and employing the law of inverse squares in the final calculation 
of the light. It, however, frequently happens that it is not 
possible to do this, or that the light to be measured is so intense 
as to render the length of bench necessary far too great. Other 
methods have therefore to be resorted to One of the simplest is 
that originally employed by Fox Talbot in 1834, and which has 
been extensively used by Sir W. Abney throughout his work 
on this subject. It consists of interposing in the path of the in- 
tense beam a rotating sector of variable aperture. 








Fic. 10.—THE TROTTER PHOTOMETER. 


If then ¢ is the angular opening of the sector; I the intensity 
falling on it; and I, the intensity it transmits, it is stated that 


hime Be. 
360 

Now the accuracy of this method has been repeatedly called in 
question, and many conflicting opinions and experiments have 
been advanced. Both Sir W. Abney and General Festing have 
stated that the sectors are accurate; Mr. Féry has stated they 
are accurate only for lights for the same colour;* Professor 
Fleming+ has made experiments confirming their accuracy ; 
while the experiments of Hurter and Driffield} have stated that, 
on account of the semi-shadow at the edges of the aperture, the 
above formula should be modified as follows :— 


a 360 +c 


Where c is aconstant depending upon the position of lamp, sector, 





t ‘‘ Journal of the Institu- 


* Cantor Lectures on ‘‘ Photometry,’’ 1894. 
} ‘*Journal of the 


tion of Electrical Engineers,’’ Vol. XXXII., 1903. 
Photographical Society,’’ June 20, 1890, p. 223. 
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and screen, and has but little effect at high intensities, but may 
rise to roo per cent.forlowones. It has further been pointed out 
by M. Violle that, unless the flashes produced are less than o'or 
of a second, the results will be in error. 

From experiments made by Mr. Bull and myself, we find that 
both the last-mentioned errors are present, except that Hurter 
and Driffield’s constant should be preceded by a minus sign—that 
is, the light transmitted by the sectors is less than the theoretical 
amount by a constant per cent. depending upon the position of 
the lamp and sector. From one calibration, the constant c was 
4 per cent.; while for another it amounted to 10 per cent. We 
further observed that as the angular aperture increased, the error 
became larger; but it could be reduced by increasing the speed. 
This is a verification of M. Violle’s contention. Our investigations 
are not yet completed on this subject ; but we feel sure that the 
sign in Hurter and Driffield’s formula must be due to a clerical 
error. We have, however, no means of checking this point, as 
they merely give the formula without figures, and with but little 
comment. 

It is interesting in this connection to note that Broca and Sulzer 
have shown that, for intermittent illumination, there is an inertia 
effect on the retina which gives the impression of greater bright- 
ness; while two observers in America have arrived at a conclusion 
which confirms our observations. There would, therefore, seem 
to be no doubt that the employment of sectors complicates the 
physiological effects. But it is possible that their employment in 
intense parallel beams, or in beams from a fairly distant source, 
is permissible if fairly large apertures are used. The observations 
were made with sectors accurately cut in solid discs, as it was 
found that the sector opening could not be accurately enough 
obtained from the adjustable form in use in the laboratory, and 
further, it was not possible to obtain the speed when using them. 
From the foregoing, we must therefore conclude that the sectors 
are not direct reading, and require callibrating for each setting of 
the apparatus, and are untrustworthy for apertures less than 10° 
and greater than 180° unless speed regulation is possible. 

Ayrton and Perry have made use of a divergent or concave 
lens to produce the requisite weakening of the more intense beam ; 
but the reduction of light so produced, if calculated from the 
known focal length and distance, does not take into account the 
light lost at the surface of the lens in back-reflection, and the 
minor effect of absorption. These may rise to a considerable 
value (8 per cent.), and Voller has suggested that, since the effect 
is principally on reflection, it should be compensated for by in- 
serting in the standard beam a plate of glass of equivalent 
thickness. 

Again, we may use diaphragms or stops in conjunction with con- 
vergent lenses forming real images of the luminous source, since 
the intensity of the image so formed depends upon the aperture 
of the lens, and is not altered either in size or position if the 
aperture be varied. This method has been used by Bouguer, 
Mascart, Crova, Comu, and others. 

The employment of an absorbing wedge is another solution, 
and offers many advantages on the score of simplicity and 
accuracy, providing the light which is being modified is passed 
through a slit. Otherwise, the whole cross section will not be 
equally weakened. This defect may be overcome by employing 
two wedges of small angle so mounted as to slide one over the 
other ; and hence the thickness may be uniformly varied. Finally, 
we may employ the property of polarized light. 

If a ray of light be polarized by passing it through a Nicol 
prism, and the resulting beam be transmitted through a second 
and similar Nicol, whose principal section is at an angle with that 
of the first, the intensity of the emergent ray Ix = Icos?0, where 
I isthe intensity of the beam emerging from the first Nico]. Thus, 
if the principal sections of the two Nicols be set at 90°, we have 
a total extinction, or, if parallel, complete transmission. 

After a lengthy dissertation on polarizing photometers and 
hetrochromatic photometry, the author proceeds to notice the 
method of eliminating colour difficulties prepared in 1893 by 
Professor O. W. Rood. This method consists of alternately 
stimulating the retina with light reflected from each of the two 
sources under comparison and modifying one or both until 
flicker disappears from the field. His photometer consisted of a 
wedge whose surfaces could be alternately viewed by an oscillat- 
ing lens or prism. 

Flicker Photometers. 


Several modifications of this type of photometer have been 
suggested. Thus Bechstein has alternately viewed the sides of a 
right-angled prism illuminated by the two sources of light by 
rotating a tilted and decentred lens before it ; while in a further 
modification a 30° prism is rotated, and alternately reflects the 
light from each source into the eye-piece. Professor Whitman 
has proposed a simple form of flicker photometer, in which a 
fixed white surface is illuminated by one of the sources of light. 
This screen is set up at an angle of 60° to the axis of an observing 
telescope. In front of this fixed screen is placed a motor-driven 
sector (also of white card) illuminated from the second source of 
light. With this arrangement one obtains glimpses of the back 
card, and then the sector alternately ; and the lights are adjusted 
until the flicker vanishes. Professor Fleming has modified the 
arrangement by splitting the sector up into a set of four sectors, 
like a Maltese cross. Kriiss has evolved a form of flicker photo- 
meter which consists of a rotating disc. On the periphery are a 
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set of mirrors mounted at 45° to the axis—each mirror reflectip 

light from the right and left alternately; while this principle ths 
been employed in a much simpler fashion by Messrs. Simmance 
and Abady in this country. Their photometer consists of a disc 
of white material whose periphery is turned to form two equal 
conical surfaces. The axes of these cones are parallel to the axis 
of rotation ; but are displaced on each side of it by equal amounts 
The periphery is thus formed by two surfaces sloping at equal but 
opposite angles; and the separating ridge formed by their inter. 
section crosses and re-crosses the field of view at each revolution, 

It will be seen that in all the above flicker devices the object 
aimed at is to balance equal luminous sensations; and it would 
seem, theoretically, that the method cannot fail to be successful, 
Indeed, it will be found that for lights of the same (or nearly the 
same) tint, the methods are capable of yielding excellent results. 
Lauriol, investigating the matter, has given a speed of 6 to 8 
revolutions per second for the Abady photometer. But he asserts 
that no certain results can be obtained with this instrument if the 
lights are of dissimilar colour, owing to complications due to 
physiological and speed phenomena. 

The author has also made a number of comparisons with this 
photometer and obtained the following results: With lights 
which approximate to white, and which are, therefore, not of very 
dissimilar colour, the photometer run at a slow speed gives re- 
sults which compare very favourably with those taken with an 
ordinary Bunsen screen. But the sensitiveness is less than that 
of a good Lummer-Brodhun head. With lights of dissimilar 
colours but of the same visual intensity, the photometer is much 
less sensitive, and the flicker reaches a minimum but never dis- 
appears ; while for comparisons of a narrow band in the spectrum 
with white light the results are quite untrustworthy. 

Messrs. Simmance and Abady have claimed that their photo- 
meter is independent of the Purkinge phenomena; but it is 
difficult to follow their arguments, since the photometer is essen- 
tially based upon the balance of two sensations, and there is but 
little doubt that for equal luminosities the red and blue sensa- 
tions have different values. In this connection, however, Broca 
and Sulzer have shown that if a coloured light be allowed to act 
on the eye for successive brief periods, the brightness of the inter- 
mittent light is apparently increased—the blue being most 
affected, thered intermediate, and the green last. From this, they 
conclude that blue causes greatest retinal fatigue and green least. 

Of photometers which aspire to be independent of the eye alto- 
gether, very little need be said; for, as has been mentioned 
before, light is for purposes of vision, and these photometers must 
find their original calibration by some visible means, and, like all 
calibrated instruments, they would require frequent checking if 
their indications are to be relied upon. 


Chemical Photometers. 


The employment of selenium, which alters its resistance when 
exposed to light, has not up to the present been entirely successful, 
while chemical photometers, which depend upon the combination 
or reduction of chemical substances under the action of light, 
are very uncertain in their indications, and are largely affected 
by ultra-violet light. It would, therefore, seem that a method is 
still wanting by which the luminous intensity of a coloured light 
may be determined if this quantity is differentiated from the 
visual intensity ; and, further, that the visual intensity can be 
more exactly measured by a discrimination device for lights of 
widely different spectral quality than can their luminous intensity 
by any of the methods mentioned above. 

It is interesting to note, in connection with the above, that Sir 
W. Abney has stated repeatedly that, using the sectors and the 
shadow photometer, heis able to measure the luminous intensity 
of two or three coloured patches from the spectrum in terms of 
white light from the same source and to combine them into a 
white patch; and he finds that the sum of the separate lumino- 
sities are equal to the luminosity of the resultant white patch 
to a surprising degree of accuracy. Mr. Bullandtheauthor are | 
endeavouring to repeat these results; but up to the present we 
have not been very successful, although the apparatus we are 
employing is practically identical with Sir W. Abney’s. 

The above methods are all based upon the comparison of the 
general impression of brightness of the surface illuminated by 
the coloured beam. For the exact comparison of two luminous 
sources of different quality, we must resort to spectro-photometry, 
and compare the ratio of the intensity of the individual com- 
ponent rays one with the other. The process is, in conse- 
quence, a difficult and tedious one. In all cases the two sources 
of light are decomposed into their spectrum by means of some 
optical dispersive device, such as a prism train or a diffraction 
grating; and the two spectra are then compared in detail—the 
luminosity of the comparison spectrum being usually adjusted 
by crossed Nicols or by altering the apertures of the slit through 
which the light enters, the slit aperture being, of course, accu- 
rately measurable. Most of the modern instruments employ one 
or other of the above principles; but the subject is too intricate 
and highly specialized to allow of detailed treatment here. 

In conclusion, although I cannot claim to have done more than 
bring before you the leading features of this subject, I trust that, 
in presenting them in a collected form, they may prove of ser- 
vice to those specially interested in this subject, and indicate 
directions in which special investigation would prove valuable. 
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COMPRESSING AIR FOR HIGH-POWER 
INCANDESCENT LIGHTING. 


Not for the first time, we have brought to our notice a system 
of high-pressure incandescent gas lighting in which there is an 


inversion of the general procedure—the air, instead of the gas, 
being supplied to the burners under pressure. The particular 
system now referred to is the property of the “Century” Light 
Company—a Massachusetts concern with its headquarters in 
Boston. At the present time, there is on this side a gentleman 
intimately interested in the Company ; and he is making arrange- 
ments for exhibiting the apparatus, and demonstrating its efficiency, 
in London. In view of this, some details of the apparatus and its 
operation may be of interest; and we extract these from a descrip- 
tion published in the “* Scientific American.” 

The air is compressed by means of a simple pump, which may 
be placed in the cellar or any other convenient place. It only 
occupies about one square foot of floor space, and is operated by 
the ordinary water power at, it is said, an expense that is insig- 
nificant. Looking at the diagrammatical representation of the 
system, the water supply is admitted alternately to opposite ends 
of the upper cylinder A of the pump, giving a reciprocating motion 
to the piston. This piston is connected by a rod with a piston in 
the air-cylinder; and the air compressed therein is forced into a 
galvanized iron tank B, whence it is fed through a small brass 
pipe toeachlamp C. The action of the pump is automatic, and 
requires but little attention. The pressure is governed by a regu- 
lator D, which reduces the pressure to 3} lbs.—the amount neces- 
sary to produce the maximum candle power in each burner. 
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DIAGRAMMATIC VIEW 
OF THE NEW 
“ CENTURY” 
LIGHTING SYSTEM. 


SECTION OF 
Pump FOR Com- 
PRESSING THE 
AIR. 





THE BURNER. 


The lamps used with the system vary in design to suit different 
tastes. The gas-supply and the air-supply pipes are both en- 
closed by a tube leading down to the main frame of the lamp. 
The gas passes down the right side of the lamp through the 
tubular frame, while the air passes down the left-hand side to a 
valve at the bottom of the lamp. A set-screw is threaded into 
the air-channel, just below the point where the air-pipe is con- 
nected to the lamp frame; and this provides an additional means 
for regulating the amount of air admitted to the lamp. The 
details of this valve and the burner will be clearly understood by 
reference to the sectional view. The valve plug E is formed with 
a central channel for the air supply, which enters the mixing- 
chamber F through a nipple G, while the gas supply branches 
and opens into the mixing-chamber through two ports—one on 
each side of the nipple G. The valve plug is also formed with 
an annular groove H near its upper end, from which a small 
channel J connects with one of the gas-channels leading into the 
mixing-chamber. This groove is also connected with the main 
gas-channel in the frame of the lamp, by means of a short 
branching passage-way K, which may be closed or opened to any 
desired extent by means of the set-screw M. The purpose of 
this is to provide a pilot-light. It will be observed that, when 
the valve-plug is turned, both the air supply and the gas supply 
are cut off. From the mixing-chamber the combined air and gas 
passes up to the burner, where it is ignited. 

The flame, it is said, heats the mantle to a brilliant incandes- 
cence, producing a pure and steady white light. The incandes- 
cent mantle is protected by a large glass globe, which at its upper 
end supports a wide shade. This shade serves to reflect and 
diffuse the light. By means of the compressed air employed in 
this system, and the accurate regulation provided, it is possible 
(says our American contemporary) to maintain a temperature 
just high enough to produce an almost perfectly white incandes- 
cence without impairing the life of the mantle. One of the lamps, 
such as is described here, will yield 500-candle power with ordi- 
nary gas; and this light, it is stated, may be produced at the cost 
of one cent. per hour. 





TEST OF AIR-LIFT PUMPING PLANT. 


In a recent number of “ Engineering Record,” particulars 
were given of a test of air-lift pumping plant carried out in the 


irrigation works of the Redlands (Cal.) Water Company, with the 
view of determining its efficiency. The works supply water to 
about 1000 acres of land, practically all of which is set out in 
orange groves. The supply was formerly obtained from the Bear 
Valley irrigation system; but during three months in the summer 
this system was inadequate to furnish water, and deep wells were 
sunk to afford a supply to cover the deficiency. The part of the 
works at the pumping plant before the installation of the air-lift 
system embraced four wells from 415 to 570 feet deep, a boiler 
and engine house, a receiving basin, and a storage reservoir. 
One of the wells was operated by a centrifugal pump driven by an 
electric motor, one by a plunger pump driven by an auxiliary 
steam-engine, the third by a centrifugal pump similarly driven, 
while the fourth was not in use. It was decided to replace these 
pumps and machinery by some system which would be adapted 
to the varying heights of the ground-water level, and at the same 
time could be applied from one plant to all four wells, which are 
from 50 to 150 feet from the central point. 

The wells are sunk through strata of clay and gravel which are 
very irregular in formation ; the clay being encountered in pockets 
of varying thickness, and at various elevations in the different 
wells. It was determined that the greater part of the supply was 
drawn from the upper part of the wells; and when the three that 
were in operation were being drawn upon at the usual rate, the 
ground-water level, which usually stood within about 45 feet of 
the surface, was drawn down from 20 to 25 feet. A drainage 
area of 1°54 square miles is immediately tributary to the wells; 
and it was considered that, if this local drainage basin alone 
supplies the wells, the present rate of extraction would lower the 
water plane. The depth of the ground water below the surface 
and the draft upon it is also dependent to a considerable extent 
upon the yearly variation of rainfall. Any system to be installed 
was required to be sufficiently flexible to meet the varying heights 
of suction lift. 

The installation of a reciprocating steam pumping plant was 
not feasible, as the sinking of a large pump-shaft connected to 
the various wells by tunnels was held to be comparatively 
impracticable, owing to the gravelly nature of the soil and to the 
proximity of the tunnels to the storage reservoir. There was 
also liability, in case the shaft was sunk and the tunnels run, of 
the water plane afterwards dropping below the proper suction 
lift of the pump. In this event, though the shaft and pump 
might be lowered, this could not be conveniently done in the case 
of the tunnels. 

While electrically-driven centrifugal pumps are adapted to 
conditions similar to those of this plant, the local high cost of 
electric power prevented theirinstallation. Power cost 2°5c. per 
horse-power-hour for the motor already in operation; making the 
cost per water horse-power-hour between 5 c. and 7c., depending 
on the efficiency of the pump. The separate engine required at 
each well by steam-driven centrifugal pumps was undesirable ; 
and the high cost of fuel for a gas-engine plant made such an 
installation impracticable. 

An air-lift system operated by a central compressor plant was 
considered to afford the most economical means of meeting the 
situation ; so the wells were fitted with air and discharge pipes, 
and acomplete compressor plant installed. The discharge-pipes 
vary from 4 to 7 inches in diameter, and extend from 306 to 360 
feet down in the wells. The air-pipes, from 1} to 2 inches in 
diameter, reach down from 300 to 312 feet inside the discharge- 
pipes. The plant is placed in a 40 ft. by 46 ft., one-storey brick 
engine-house, with a corrugated iron roof. A 16 ft. by 5 ft. 6 in. 
oil-burning horizontal tubular boiler supplies steam to the air- 
compressor. It is a cross-compound Corliss compressor, with a 
13-inch high-pressure steam-cylinder, a 14-inch high-pressure 
air-cylinder, a 26-inch low-pressure steam-cylinder, and a 22-inch 
low-pressure air-cylinder, all with a 30-inch stroke. Themachine 
was designed to develop 1go indicated horse power when running 
at 85 revolutions per minute and one-quarter cut-off; steam being 
supplied at 125 lbs., and the engine operating condensing. Under 
the same conditions, the compressor has a guaranteed capacity of 
1124 cubic feet of free air per minute compressed to 125 lbs., 
which is equivalent to 938°83 cubic feet per minute when the 
compressor is operating at 71 revolutions per minute, the normal 
rate of operation. The air-receiver is 3 feet diameter, and 8 feet 
long, with shell plates + inch thick and heads 2 inch thick. 

A 23 in. by 4 in. triplex pump and a 43 in. by 3 in. by 4 in. 
duplex pump furnish water to the boiler. The surface condenser 
is placed in a compartment beside the receiving basin. The wells 
discharge into this compartment, and the water flows from it over 
a weir to the basin. The condenser consists of small brass pipes 
with about 300 square feet of cooling surface ; and, asit is always 
submerged when the plant is in operation, it forms a surface con- 
denser without ihe usual cast-iron shell. A 63 in. by 1o in. belt- 
driven vacuum pump is operated in connection with it. An 
enclosed exhaust-steam feed-water heater is placed in the exhaust 
main of the engine, and a hot well is also provided. The boiler 
is placed on concrete settings, and all the machinery was set on 
concrete foundations. 

The test was conducted for 48 hours a few days after the 
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machinery was in position, with normal conditions of operation ; 
the object of the test being to determine the amount of fuel used 
in each 24 hours when lifting and discharging definite quantities 
of water, and not drawing the water plane below certain eleva- 
tions. The engine was run at 71 revolutions per minute; but 
towards the end of the test the speed was increased to 76 revo- 
lutions per minute for 33 minutes, with a corresponding increase 
in flow of about 100 gallons per minute. Crude Californian oil 
was used in the burners under the boilers. The quantity of oil 
consumed was measured by noting the fall in two large storage 
tanks, the capacity of which had been accurately determined. 
The flow of water was measured by a weir in the concrete wall 
between the discharge compartment and the receiving basin, and 
checked by noting the height of water in the basin—the quantity 
per foot of depth in it having been previously obtained. 

The following table gives the results of the test ; only the maxi- 
mum, minimum, and mean values of 48 hourly observations being 
given. As may be seen from the table, the range of values in all 
cases was comparatively slight ; the arrangement of the plant per- 
mitting unusually uniform conditions to be maintained. 


Mean ot 
Maxi- 48 Hourly Mini- 
mum. Obser- mum. 
vations, 
Pressure— 
Romer =. « « « 2S. pereg. im. 190°O «- 846°9O  « 4e°O 
Air-compressor gauge _,, + ae go’98 .. 85‘0 
Steam in receiver. a 7 14°5 - 12°45 ee II‘O 
Air intercooler . = = aa oe 19°O 
Vacuum. . . . . in. of mercury 25°2 e4°63 os 24°5 
Well No. 1— 
Airpressure . . Ibs. per sq. in. SS'O.. os 87°40 - ee 84°0 
Water below surface . . . feet 109'0 .. I01°44 .. 98'0 
Well No. 2— 
Air pressure . . Ibs. per sq. in. Q95°O  .«. ete ss 92°0 
Water below surface. . ._ feet oO 6. 3: ae 86°0 
Well No. 3-—- 
Air pressure . . Ibs. per sq. in. g90'°O  .. 87°03 ow 85°0 
Water below surface. . . feet 116°0 .. «I10°67 «. 99°0 
Well No. 4— 
Air pressure . . Ibs. per sq. in. SSO. . es YY ae 84°90 
Water below surface. . . feet 105°0 .. 102°20 .. # £1I01'0O 
Fuel consumption... bbl. per 24 hrs. ae os ee 15°7 


Rate of pumping, gallons per 24 hours—Maximum, 3,280,824; mean of 48 
hourly observations, 3,157,622 ; minimum, 3,131,395. 








REGISTER OF PATENTS. 


Incandescent Mantles.—Valeriola, E. de, and Sepulchre, E., of Brussels, 


and Mceller, J., of Victoria Street, S.W. No. 14,288; June 25, 
1904. 

This invention relates to an improvement in the manufacture of 
mantles for incandescent gas lighting, ‘‘ whereby a superior mantle of 
greater resistance, flexibility, and elasticity, and capable of maintain- 
ing its form and illuminating power, is obtained, and its manufacture 
is rendered easy and economical.”’ 

Two distinct methods are employed. According to the first, the 
threads destined for the manufacturing of the mantles are impregnated 
with a solution of illuminating substances, especially nitrates; the 
degree of the concentration of the solutions, the method, and the time 
of the impregnation varying according to the thickness and the nature 
of the threads. When impregnated, the threads are squeezed and 
dried as rapidly and completely as possible. After drying, the threads 
are exposed during a comparatively short time to the action of ammo- 
niacal vapours. By this operation a part of the illuminating nitrates 
is transformed into hydrated oxides, but about one half of the nitrates 
absorbed by the threads is not attacked. Thus a thread is produced 
the core of which is impregnated by illuminating nitrates and covered 
by an impermeable envelope consisting of the hydrated oxides. 

After having been exposed to the air for a few moments, the threads 
are washed with distilled water for the purpose of eliminating the 
ammonia nitrates which have been formed by the partial transforma- 
tion of the illuminating salts into oxides. And after being dried again, 
the threads are made into tissues for the manufacture of the mantles. 

It has been said that the action of the ammoniated vapours must be 
limited to the transforming of the superficial parts of the illuminating 
nitrate into hydrated oxides. It is this point particularly which forms 
the characteristic part of the process. The results of the partial trans- 
formationare: 1. Before the incinerating process, only hydrated oxides 
and illuminating nitrates remain on the threads. 2. The quantity of 
the salts which are to be transformed from nitrates into oxides by in- 
cineration is greatly reduced. 3. The explosions resulting from the 
direct contact of the flame with the nitrates are completely avoided. 

It follows, say the patentees, that this process simplifies consider- 
ably the incinerating operation, and renders the manufacture of the 
mantle more regular. Under the action of the flame, the oxides ab- 
sorb a corresponding quantity of the salts in the state of nitrates and 
unite closely all the oxide molecules which have been set free by the 
transformation of the nitrates. Therefore at the incineration, a fusion 
and union is produced between the oxide molecules contained in the 
nitrates and those which were already transformed into hydrated oxides. 
The gases resulting from the transformation of the salts are produced 
slowly and without explosion ; and thus there is obtained an intimate 
and regular union of the oxide molecules, which fix themselves in the 
form of the body itself and neither produce crystallization nor vitri- 
fication. The threads obtained look like half transparent glass strings 
—not fused together at the points where the meshes join. The presence 
of both illuminating nitrates and hydrated oxides is, therefore, abso- 
lutely required ; and for this reason it is necessary to limit the trans- 
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formation of the nitrates and also the action of the ammoniacal vapo 

and likewise a subsequent washing is essential for the purpose of lit” 
nating the ammonia nitrates, which might cause the destruction of the 
fibre if the mantle were incinerated before washing them away “ 

If, on the other hand, only nitrates are present, the fibres of th 
body contain as oxides at most 40 to 48 per cent. of the salts used, 
Therefore it is indispensable, for the purpose of transforming the salts 
into oxides, to eliminate the dissolvents entering into the composition 
of the nitrates for about 52 to 60 percent. This operation, it is re 
marked, cannot be executed without producing a number of explosions 
of gases, whereby the perfect cohesion of the molecules is greatly im- 
paired. The violent fusion accompanied by explosions produces a 
hollow, fragile, and swollen structure ‘‘ having the appearance of “4 
chain of which the oxide molecules are only slightly united together.” 
These molecules disassociate partly under the action of the flame of 
the bunsen burner; and the mantles thus manufactured shrink when 
being used, lack in solidity, and lose their illuminating power. 

On the other hand, when mostly oxides are present, the cells dic. 
appear when the mantle is burnt off, and the oxides which are set free 
unite completely and absolutely. But by employing this new method 
of manufacture, the incinerating of the mantle is said to cause a reduc. 
tion of the volume and surface until the oxide molecules are absolutely 
united ; and thus ‘‘ the structure of the mantle cannot be impaired by 
the reducing and destructive action of the flame.’’ Therefore the 
mantle is perfectly and slowly incinerated without any of the above. 
mentioned incidents; and the illuminating bodies consist of * fy]] 
pliable, and resisting threads formed by oxides that reproduce ab- 
solutely in the form of a skeleton fibres which served for the manu- 
facture of the mantle or illuminating bodies.”’ 

The same method of treatment can be applied to impregnated and 
knitted or woven cotton or other fabrics ; the special treatment de- 
scribed beginning with the drying after impregnation and then con. 
tinuing the treatment with ammonia vapour, washing, drying, and then 
incinerating as described. 

Similar results are obtained if the same methcds are applied in the 
manufacture of mantles with artificial threads containing the illumi- 
nating salts before spinning. In this case, the following is the process: 
In the quantity of alcohol required and ether (or one of these products 
only), the nitrates of the illuminating salts are dissolved, and the con- 
centrated solution thus obtained is mixed with the substances which 
are generally used for the manufacture of artificial silk. When leaving 
the machines, the threads thus obtained are dried, and immediately 
afterwards they are exposed to the action of ammoniacal vapours— 
again for the purpose of transforming a part of the illuminating nitrates 
into hydrated oxides. Then they are washed with distilled water to 
take away the ammonia nitrates, afterwards dried, knitted, or formed 
for producing an incandescent body, and finally incinerated by a bunsen 
— for the purpose of completing the transformation of the salts into 
oxides. 

The patentees claim that this process is more economical than others, 
for (a) the quantity of the necessary salts for producing the mantles 
can be reduced considerably without diminishing the durability, 
solidity, or illuminating power of the mantle; () the action of the 
ammonia being limited to a partial transformation of the illuminating 
compounds, the use of ammonia baths, which have to be constantly 
renewed as they become charged with nitrates, is avoided. Also that 
the threads or tissues, not teing any more hydroscopic, can be kept 
indefinitely and are transportable, and may be incinerated long after 
being prepared in the manner described—the state of the atmosphere 
having no influence upon the qualities. 


Gas Governor or Regulator.—Claughtons (Leeds), Limited, and 
Austin, E., of Leeds. No. 3880; Feb. 24, 1905. 


The means suggested whereby the pressure of gas or air may be auto- 
matically reduced, and maintained at such reduced pressure, will be 
seen by referring to the illustration. Aisa 
vessel containing glycerine or any suitable 
fluid; and B, aninner vessel which has a free 
outlet at the bottom, opening into the vessel A. 
The pipe E is the inlet for gas or air, and the 
pipe F the outlet leading to the point of con- 
sumption. H is anair-chamber, with an out- 
let into the vessel B, controlled by the valve D, 
which is attached to the float C. 

Gas, admitted through the pipe E into the 

upper chamber H, passes through the valve D 
od into the vessel B, and from thence is dis- 
—s charged through the pipe F. Any initial 
A pressure on the gas of air passing through the 
apparatus displaces the liquid in the vessel B 
Co = into the vessel A. As the liquid lowers in the 
Leal ating vessel B, it carries with it the float C and the 
oo ‘ valve D, thus cutting off any excess in the 
supply of gas or air that would tend to in- 
crease the pressure in the vessel B. The 
uniform pressure in the vessel B is determined 
by the amount of liquid which must be dis- 
placed before the valve D commences to cul 
off the passage of gas or air. The vessel A 1s 
made detachable and adjustable, and the 
normal level of the liquid in the vessel B is 
determined by the position of vessel A in relation to vessel B. On the 
top of vessel A is fixed a sleeve G, which carries a female thread 
engaging a male thread on the outside of vessel B. By this means, any 
desired upward or downward adjustment is readily effected. 





























Regenerative Flues for Gas-Retort Ovens.—Brown, J., of Hamilton, 
N.B. No. 18,796; Aug. 31, 1904. 
This invention has for its object to so construct the flues for con- 


veying the hot gases that ‘the secondary air will be more effectively 
distributed by splitting it into small streams, and more efficiently 
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peated, and that liability of short-circuiting or leakage of gases or com- 
bustion products into the air-passages may be avoided.’’ 

Apart from the regenerative flues, the retort-furnace is of ordinary 
formation, comprising a producer chamber A and combustion chamber 
B, in which are set the retorts C. The flues on each side of the pro- 
ducer are formed of conduits D, made up of fire-clay material of square, 
oblong, octagonal, rectangular, or like section, placed so as to leave 
spaces E between them and the side walls of the flues. The conduits 
are fitted with small tubes F extending transversely of the conduits 
horizontally (as shown), vertically, or at an inclination, or it may be 
longitudinally of the conduits; so that while the hot gases traverse the 
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conduits D, the secondary air which enters regulated openings passes 
through the tubes F, and thence across one conduit to those in the 
conduit above, as indicated by the arrows, becoming highly heated in 
its course. Or the air may be carried through the conduits D and the 
gases through the cross-tubes F. These cross-tubes F are arranged to 
deliver the highly-heated supply of secondary air through the ports F! 
for combustion of the gases passing from the producer A through ports 
into the combustion chamber B around the retorts C. 
: The conduits D are preferably made in such lengths that there is no 
Joint in the length of the flue; and ‘‘ as no single part is more liable 
than another to give way, the risk of short-circuiting is avoided.’’ The 
conduits at the front ends are easy of access for inspection and cleaning. 
The soles of the conduits D are preferably made of a width approxi- 
mately equal to the width of the flue-space usually formed between the 
walls of the brickwork on each side of the producer chamber, so that 
when the fire-clay conduits are superposed the space is made up of the 
conduits D and flue-channels E formed by the parts of the space un- 
occupied by the conduits. The fire-clay conduits, where they rest 
upon each other near their ends, are formed with orifices G, which serve 
to connect each fire-clay conduit D to that above or below it; the con- 
necting orifices G being formed at opposite ends in the alternate con- 
duits, so that a continuous zig-zag flue is formed. 


Inverted Incandescent Gas-Fittings.—Negal, M., of Praed Street, Pad- 
dington, W. No. 3928; Feb. 24, 1905. 
This invention has for its object to facilitate the removal of inverted 


incandescent gas-fittings for the purpose of renewing the mantle, clean- 
ing, or repairing. 





The patentee attaches to the ordinary gas-bracket a chamber wherein 
the air is drawn from the atmosphere to mix with the gas, which then 
passes to the burner. The upper part of the mixing-chamber is pro- 
vided with an elongated neck, so as to form a long joint for the in- 
verted fitting proper, which is secured to the bracket by fitting it com- 
paratively loosely over the neck. The fitting comprises a metal tube, 
preferably curved, terminating at its free extremity in the burner, 
which is fitted with any suitable holder. Removably secured to the 
mixing-chamber are two arms or supports, extending outwardly and 
carrying the shade gallery or ring, which surrounds the inverted gas 
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tube and mantle. In order to ensure that the burner is situated con- 
centrically with the gallery, the curved tube has guides or stays, bent 
at the ends in such a manner that they rest upon the top of the 
gallery and bear loosely against the inner sides of it. Thus the fitting 
as a whole, may be said to consist of two portions—the ‘‘ burner "’ por- 
tion and the ‘‘ shade carrier ;’’ and these two are arranged in such a 
manner tbat, when it is desired to renew the mantle or clean the 
burner, it is only necessary to raise the curved tube from the mixing- 
chamber neck, when the burrer can be withdrawn entirely from the 
shade ring. 


Washing and Scrubbing Gases.—Holmes, E. D., of Huddersfield. 
No. 5761; March 18, 1905. 


This invention relates to the apparatus described in patents No. 5113 
of 1895 and No. 7364 of 1902, with the object of preventing such parts 
as were made of steel being attacked under certain conditions by some 
of the substances which go into solution in the washing liquid, by 
giving them a protecting covering of cast iron, which is practically not 
liable to attack by any salts or acids present in the solution or gas. 

The shaft A, which carries the brush segments B, and which is 
journalled in brackets C on the ends of the casing D, is of steel or 
wrought iron; but the exposed parts of the shaft are enclosed by 
sleeves of cast iron F, the ends of which are let into adjacent bosses G 
of the brush-carrier discs H, and are jointed to it by red lead or other 
suitable cement. The two end sleeves are formed integrally with, or 
fixed to, the end bosses G, and extend into the stuffing-boxes I in the 
end plates of the casing, which are closed by packing glands. The 
brush-carriers are bolted to the carrier wheels or discs H, and are con- 
structed in segments, which enable them to be removed or replaced 
individually through the bonneted opening K in the casing. These 
segmental carriers are stiffened by segmental stays or rim portions L, 
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secured at the outer ends of the carrier-arms, which also secure the 
brush segments B when they have been slid into position in the 
carriers. Formed integrally with the rim stays, or secured thereto, is 
a set of obliquely arranged tooth-shaped projections M, by which the 
circulation of the cleansing liquid in the cleansing chambers is assisted. 
The partitions, which sub-divide the casing into a series of cleansing 
chambers through which the gas to be cleansed is passed in series, 
consist of a number of cast-iron annular segment discs N, flanged at 
their inner edges and secured round their outer peripheries between 
the flanged segment walls P of the casing. The segment discs are 
preferably dovetailed into each other, and are secured at their inner 
peripheries by flanged rings O. 
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Automatic Closing of Gas-Bracket Taps.— Birch, W., of Manchester. 
No. 8867; April 27, 1905. 


This invention consists in providing the gas-bracket externally with 
a bag or bellows, or diaphragm, adapted to be inflated by the pressure 
of gas from the meter, and when relieved of such pressure (when the 
meter-tap has been turned off) to automatically close through suitable 
connections the bracket-tap. 

A side view, longitudinal section, and plan of a gas-bracket is given 
to show one embodiment of the invention. In the rear of the tap Aisa 
bag or bellows B, secured in a casing C on the top of a T-piece inserted 
into the gas-pipe D. To the casing is fulcrumed a lever E rearwardly 
pivotally connected with the top of the bag or bellows, and forwardly 
having a catch F adapted to operate « weighted lever G secured upon 














the tap-plug H. Before turning on the meter-tap, the bracket-tap A 
remains closed, and its lever F is in the first position. When the 
meter-tap has been turned on, the gas fills the bag or bellows, and 
thereby raises the end of the lever E connected with it. When it is 
desired to light the gas, the tap A is turned by its lever G, and the rear 
end of the latter is thereby brought behind the catch F of the lever E, 
which then causes the tap to remain open. When the meter-tap is 
closed and the supply of gas cut off, the bag or bellows collapses and 
causes the lever E to release the lever G, and thereby the weight I on 
the latter to close the tap. 





APPLICATIONS FOR LETTERS PATENT. 


12,208.—RIveETT, F.,and OLpua, S., ‘‘ Burners for gassing yarn.’’ 
une 13. 
J sat as. labelic A. E., ‘‘ Gas-generator.’’ June 13. 
12,257.-—ARUNDEL, H. B., and HIGGINsoN, J., JuN., ‘‘ Burners for 
gassing yarn.’’ June 13. 
12,289.—WooDALL, H. 
retorts.’’ June 13. 
12,33I-2.— FLETCHER, RussELL, and Co., Ltp., and Nem, A. & 
W. R., ‘‘Gas-cookers.’’ June 14. 
12,357-—CrortT, J. H., and Co tins, J., ‘‘ Incandescent burners.’’ 
June 14. 
12,370.—CROZIER, D. J., ‘‘ Straight-way valves.’’ June 14. 
. 12,388.—BinGuaM, C., ‘‘ Oxy-acetylene burners.’’ June 15. 
12,392.—Rosg, A., and BeLtamy, W., ‘‘ Holders for inverted 
mantles.’’ June 15. 
12,408.—WaTSON, J., ‘‘ Gas-iron.”’ 
12,563.—WILsoN, L., ‘*‘ Gas-producers.”’ 
12,577-— MASCHINENFABRIK GREVENBROICK, 
June 17. 
12,605 —LakeE, H. H., “‘ Dirt-retainers for gas-nozzles.’’ A com- 
munication from the Deutsche Gasglilicht Aktiengesellschaft (Auer 
gesellschaft). June 17. 


W., and DuckxHam, A. M'D., ‘ Vertical 


June 15. 
June 17. 
‘* Gas-turbines.”’ 
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Birkdale Gas and Water Supply.—Mr. J. F. Keeley, Clerk to the 
Birkdale Urban District Council, has just compiled his annual state- 
ment with regard to the gas supply. He states that the gas-mains in 
the district are owned by the District Council ; the Southport Corpo- 
ration supplying the gas at 3s. 2d. per 1000 cubic feet, less 5 per cent. 
if paid within a month. The Council pay the Corporation 2s. gd. net 
per 1000 cubic feet for gas used for public lighting. There are 425 one- 
light, 43 two-light, and 2 three-light incandescent street-lamps in the 
district. The Southport Corporation pay for the right of supplying 
Birkdale with gas, and for the use of the Council’s mains, 8d. per 1000 
cubic feet on the gas used for domestic purposes. Water is supplied 
by the Southport, Birkdale, and West Lancashire Water Board; and 
the charges are as follows: On a gross estimated rental of {20 and 
under, 74 per cent.; between {20 and £40, 7 per cent.; between £40 
and {60, 64 per cent.; between {60 and /80, 6 per cent.; between 
£80 and f100, 54 per cent. ; and {100 and over, 5 per cent. 


Profit Estimates at Leeds.—In connection with the Leeds muni- 
cipal budget, estimates were submitted by Mr. J. H. Henry, at a 
special meeting of the Leeds City Council last Wednesday, of the 
profits likely to be realized from this year’s operations of the trading 
undertakings. The figures were as follows: Tramways, £52,000; gas, 
£18,000 ; and water-works, {11,000—a total of £81,000. Mr. Henry 
added that he knew the possibilities were that the Gas Committee 
would, under the new Consolidation Act, reduce the candle power from 
18 to16. He could not say he was in love with the proposal; but if 
they used these powers, a pledge had been given that the moment the 
illuminating power was reduced, the price would be lowered. The Gas 
Committee promised the profit named, if they were not unduly harassed 
in the matter of selling price, and also on the subject of the abolition 
of the unfair charges on automatic meters. For various reasons the 


Water Committee had found their income considerably reduced, and 
they could not promise more than the amount he had stated. 





CORRESPONDENCE. Ss 


[We are not responsible for opinions expressed by Correspondents. } 





The Testing Question. 


Sir,—In your editorial of the 2oth inst., you prceminently refer to 
my improved ‘‘ London”’ argand as an available burner for testing 14- 
candle gas. You ask: ‘‘ What is likely to be the result of the substi. 
tution’”’ of this burner ‘‘for the method prescribed by the South 
Metropolitan Act of 1goo,’’ and at the same time provide an answer 
from the report by Messrs. Carpenter, Hunt, and Jones—giving certain 
figures. Now I should like to point out that these figures in no way 
answer the problem, because it is quite clear that the method of using 
my 1902 burner is not really understood ; and also, that the advantage 
ascribed to the ‘‘ Wandsworth’’ burner over the ‘‘ London ”’ argand is 
much exaggerated. 

In the first place, my burner is not intended to be used for burning 
coal gas at 5 cubic feet per hour, but at such a rate of consumption as 
will give a 14-candle flame in a 5-inch by 14-inch diameter chimney; 
the result being calculated to 5 cubic feet in the same way as is done 
by the present official method of maintaining a 16-candle flame in the 
‘* London ”’ argand. 

At best, the ‘‘ Wandsworth”’ burner with its 7-inch chimney (any other 
chimney is useless) yields occasionally a tenth of a candle more than 
mine (but more often the results are alike) ; while the ‘‘ Wandsworth” 
burner cannot possibly produce with 14°23-candle gas 1°17 candles in 
advance of the prescribed 16-candle method in the ‘*‘ London ”’ argand, 
but only a good half-candle. My object at the time of improving on 
the supposed, and then generally accepted, ‘‘ best light-developing "' 
‘* London "’ burner was to show that the 16-candle flame basis did not 
develop the ‘‘ greatest amount of light ’’ that was stored up in the gas, 
and also to prove that a certain amount of light really was masked by 
a degree of over-aération, and of which we wereall ignorant three years 
ago. It is not necessary to burn a large quantity of gas in order to 
develop its light. 

We have now arrived at a time when a change of burner is desirable 
and necessary; but I fail to see the necessity for ‘‘ the adoption of 
separate burners for each quality of gas’’ when we have a 24-hole (or 
15 if required) burner suitable and capable of developing the light from 
any gas and alike suitable for use by the consumer. In order, how- 
ever, to render the system of testing uniform with such a burner, the 
gas should be consumed so as to maintain a fairly uniform volume of 
flame of (say) 34 inches in a 5-inch by 13-inch chimrey. This will give 
uniform results for al] gases. 

Or, again, if more desirable to maintain a flame-value test (and there 
is very much to recommend this system) as 14 candles and 16 candles, 
employ a 5-inch and a 6-inch by 12-inch chimney respectively on the 
1904 ‘‘ Grafton ” burner, and which cou!d be used on the present official 
table photometer—the lights consequently being fixed. Such methods 
would treat the gases fairly, and would be a distinct gain and advantage 
to the consumer, while being fair to the gas companies, because the 
burner would develop 14-candle gas equally in pro vata with 16-candle 


~~ W. GRAFTON, 
June 22, 1905. 


PARLIAMENTARY INTELLIGENCE. 


ADMINISTRATIVE COUNTY OF LONDON 
AND DISTRICT ELECTRICITY BILL. 


Standing Orders Not Complied With. 
The Administrative County of London and District Electric Power 
Company’s Bill, having been read a first time in the House of Com- 


mons, was referred to the Examiners of Standing Orders. The South 
Metropolitan Gas Company presented a memorial complaining of non- 
compliance with the Standing Orders; and a discussion on the 
memorial took place last Thursday, before Mr. Campion, the Senior 
Examiner. 

The point raised by the South Metropolitan Company was as follows: 
When the Bill was introduced into the House of Lords, it contained 
provisions for the compulsory acquisition of lands acquired by the Gas 
Company under an Act of 1902. In the session of 1900, the Gas Com- 
pany obtained powers to make a railway to connect with a branch line 
of the South-Eastern Railway. The lands which the Gas Company 
had acquired under the powers of the Act of 1902, were the lands over 
which the Electricity Company sought powers of compulsory purchase. 
The Gas Company objected to the acquisition of their land or any part 
of it; and during the course of the discussion before the Committee, it 
was stated that the Electricity Company did not wish to acquire lands 
if the Gas Company would give them running powers and facilities 
over their line, to get access to the South-Eastern Railway. The Gas 
Company objected to do this. When clauses were being discussed, 
the promoters brought up one which was to the effect that if the Gas 
Company constructed the railway authorized by the Act of 1900 within 
six months from the date of the passing of the Electricity Company’s 
Act, the Electricity Company should not acquire any part of their 
land ; and in the event of the railway being constructed, the Gas Com- 
pany were to afford all reasonable facilities and running powers to the 
Electricity Company and to the South-Eastern Railway Company. 
This substantially was the point on which the Gas Company memorial- 
ized, on the ground that no notice had been served on them as required 
by the Standing Orders relating to compulsory running powers, and 
that no notice of the intention to apply for running powers had been 
published in the ‘‘ London Gazette ” or the local newspapers. 
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Mr. H. R. Cripps appeared for the Gas Company, and argued the 
technicalities raised in their memorial ; Mr. John Kennedy, the Agent 
for the Bill, replying on behalf of the promoters. The room was then 
cleared; and upon the parties being re-admitted, 

Mr. Campion (with whom had sat Mr. Symons yan. stated that he 
could not uphold Mr. Kennedy’s contention that the greater power in- 
cluded the lesser power; and he would report a non-compliance with 
the Standing Orders in so far as no notice for compulsory running 
powers had been published in the ‘‘ London Gazette” or in the local 


newspapers. 








————7_—_ 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 


Thursday, June 22. 
(Before Mr. Justice Joyce.) 


The New Inverted Incandescent Gas-Lamp Company, Limited, vy. 
The Globe Light, Limited. 
Mr. GorDON applied on behalf of the plaintiffs for a stay of execution 
as to costs pending an appeal from his Lordship’s judgment in this 
patent action.* 


His LorDsuIP asked whether the defendants’ Solicitors were willing 
to give the usual undertaking to return the costs in the event of the 
appeal being successful. 

Mr. Gorpon said, so far as he knew, they would not give this under- 
taking, though it was usual to do so. 

Mr. WALTER said he was perfectly willing to consent to a stay pro- 
vided the plaintiffs would pay asum of money into Court—he suggested 
f1000. The costs were exceedingly heavy, as plaintiffs had claimed 
practically every kind of inverted bunsen burner, and the trial had 
occupied some days. 

Mr. Gorpon said he was willing to bring £500 into Court to abide 
the result of the appeal. 

Mr. WALTER could not accept this amount, but said he would be 
content with £750. 

His Lorpsuip said if the parties could agree upon a figure there 
would be a stay upon the amount being brought in; if not, the 
taxation must proceed, and the amount of the taxed bill would be 
brought into Court, 
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HIGH COURT OF JUSTICE—CHANCERY DIVISION. 





Tuesday, June 20. 
(Before Mr. Justice Joyce.) 
Chiswick Urban District Council y. Metropolitan Water Board. 


The short point for decision in this case was whether or not rate- 
payers in the district formerly supplied with water by the West 
Middlesex Water-Works Company were entitled to a rebate upon their 
water-rate. 


Mr. H. H. Asguitu, K.C., M.P., Mr. Danckxwerts, K.C., Mr. 
C. E. Bovitt, and Mr. T. CuTHBERTSON (instructed by Messrs. Lyell 
and Betenson) appeared for the plaintiffs; Mr. FLETCHER MouLTON, 
K.C., Mr. HuGues, K.C., and Mr. A. B. Suaw (instructed by Mr. 
A. B. Pilling) represented the defendants. 

Plaintiffs claimed a declaration that the undertaking of the West 
Middlesex Water-Works was held by the defendant Water Board 
subject to the duties, liabilities, and obligations of the Company in 
section 3 of the Metropolis Water Act, 1902, including those imposed 
upon the Company by the Water-Works Clauses Act, 1847, and in par- 
ticular by sections 75 to 84; a declaration that, for the purposes of the 
sections of the Water-Works Clauses Act, the undertaking of the Com- 
pany as held by the Metropolitan Water Board was not to be treated 
as one with the several other undertakings by the Metropolis Water 
Act, 1902, transferred to, and vested in, the Water Board, but as a 
separate undertaking with a nominal capital equal in amount to the 
capital of the Company on June 24, 1904; also a declaration that the 
scale of water charges, including an allowance for rebate actually made 
and enforced by the Company prior to the date of their transfer to the 
Water Board, continued in force until it should be repealed, altered, or 
superseded by Act of Parliament. Up to June 24, 1904, plaintiffs, who 
were large consumers of water in connection with the discharge of their 
duties as the Local Authority for the district, were supplied with water 
by the West Middlesex Company, whose undertaking had been trans- 
ferred to the Water Board by the Act of 1902. The Company were 
prohibited from paying interest at a higher rate than 1o per cent. on 
their paid-up capital; and when in any year the profits exceeded an 
amount sufficient to pay a 1o per cent. dividend, and had provided a 
reserve fund equal in amount to one-tenth of their capital and made up 
all deficiencies of dividend, the Company were liable, on application by 
petition to Quarter Sessions of any two of their consumers, to an order 
on them making such a rateable reduction in the rate for water supplied 
by them as the Court of Quarter Sessions should think proper, but so 
that such rate, when reduced, should ensure to the Company a profit 
as near as might be to Io per cent. per annum on their paid-up capital. 
In each of the years 1887-90, the profits, after making up all deficiencies, 
&c., were more than sufficient to pay a 10 per cent. dividend ; and the 
Company anticipated any application for a reduction by making a 
rebate to the consumers of 5 per cent. on the amounts charged for 
water. Similarly, in the years 1890-94 a rebate of 74 per cent. was 











* See ante, p. 591. 





made, and in 1894-01 a rebate of 5 per cent. was made. On 
June 24, 1904, the ‘appointed day,’’ the Company had made up 
all their back-dividends, and had a reserve fund equal to one- 
tenth of their nominal capital, which reserve fund was, on that day, 
transferred to the Water Board. The Board had demanded the same 
rate as the Company, but had not made any rebate. For the defen- 
dants, it was urged that they had passed a resolution varying the 
charges, which they had power to do without going to Parliament. 
The object of the Water-Works Clauses Act was to prevent private 
persons from making a large profit out of water; but when the Board 
was brought into existence that object had disappeared, and the Act 
had now no application at all. If the Board madea loss in carrying on 
its business, it had to be made up by the different authorities in propor- 
tion to their rateable value, while any profit had to go towards the 
reduction of debt. 

His LorpsuipP said before delivering judgment, he would carefully con- 
sider the sections of the different Acts to which he had been referred. 


Thursday, June 22. 


His LorpsuiP, in giving judgment to-day, said : The West Middlesex 
Company was incorporated by an Act of 1806, and was regulated by 
various subsequent Acts, and in particular by the Act of 1852, which 
incorporated the Water-Works Clauses Act, 1847, with immaterial ex- 
ceptions, and prescribed, by section 39, the rates at which water should 
be supplied for domestic purposes. The Act of 1847 contained clauses 
restricting the amount of profit to be received by the undertakers when 
the water-works were carried on for their benefit, and provided that, 
when the profits exceeded a certain amount, the excess was to be car- 
ried to a reserve fund, and, finally, if the profits exceeded the amount 
required for these purposes, any two ratepayers might apply to the 
Court of Quarter Sessions and obtain an order for the reduction of the 
water-rate. On May to, 1887, the Company, thinking that circum- 
stances had arisen under which such an application might be made, re- 
solved, after careful consideration, during the pleasure of the Board 
and so long as the income and expenditure of the Company justified 
such a proceeding, to make a reduction on the water-rates. Pursuant 
to this resolution, the Company continued to make a rebate; the rate 
in the demand note being called ‘‘ scale of rates and charges pursuant 
to 15 and 16 Vic.’’ Then came the Act of 1902 constituting the Water 
Board, and vesting the West Middlesex Company’s undertaking in the 
Board, with the ‘‘ rights and subject tothe obligations of that Company.’”’ 
The Board proceeded to collect the rates just as before, and in a precisely 
similar form. So things went on till December, 1904, when a resolu- 
tion of the Finance Committee was passed discontinuing the rebate; and 
plaintiffs, objecting to the proposed alteration, brought the present 
action, claiming a declaration that the scale of water charges, includ- 
ing an allowance for rebate actually made and enforced by the Com- 
pany prior to the transfer to the Water Board, continued in force until 
it should be repealed, altered, or superseded by Act of Parliament. If 
the Act of 1902 had not been passed, the Water Company could (sub- 
ject to the possibility of an application being made under the Act of 
1847), have determined the so-called rebate. Whether such an appli- 
cation as was provided for by the Act could succeed as against t he 
Water Board he was not called upon to decide ; but if he did effect to 
decide it, he did not see that his decision would be binding, as the 
ratepayers were not before the Court. However, he did not hesitate 
to express the opinion, after having looked into the various sections of 
the Act, that the clauses had ceased to operate, and were unworkable 
under the altered circumstances. He might observe, in passing, that 
the accounts and balance-sheets of the old Water Company were 
to be kept as before until the ‘‘appointed day.’’ But then there 
was an end of it. Again, Why should not the Water Board do 
whatever the old Company could have done? It had been contended 
that the Water Board was precluded from doing it by the provisions 
of section 46 of the Act of 1902; but he had no doubt that all section 
46 meant was that the bye-laws, regulations, and scale of water charges 
were to continue in force until repealed, altered, or superseded by a 
competent authority in a lawful manner. The section provided that 
the scale of water charges was to continue in force—that is to say, 
they were not to be increased or reduced until repealed, altered, or 
superseded. With reference to reduction, sub-section 6 of section 15 
provided that the Board should not, until Parliament so determined, 
alter the water rate. If the ‘‘ scale of water charges’’ in section 46 
meant the rate described in the Special Act, then, of course, those 
rates could not be altered except by Parliament. If the ‘‘ scale of 
water charges’’ meant the rates charged as modified by the allowance 
for rebate, he did not see why the Board could not increase those 
charges so long as they kept within the limits of the Special Act. The 
result was that the action would be dismissed. 








The Local Government Board and Suction-Gas Producers.— With 
reference to the statement reported to have been made by the Local 
Government Board Inspector in the course of an inquiry at Uxbridge, 
that the Board would not sanction a loan for suction-gas plant, as 
they considered it to be at present in an experimental stage (ante, 
p. 909), Mr. Hugh Campbell, of the Campbell Gas-Engine Company, 
Limited, writes to the ‘‘ Engineer ’’ to point out that this view is not 
universally held by the Board. The Company twelve months ago 
secured an order from the Chippenham Urban District Council fora 
pumping installation, consisting of three gas-engines, with suction 
plants, for driving well pumps, the cost of which is to be paid out of a 
loan granted by the Local Government Board for this specific purpose. 
Similar plant has also been put down by the Company (among other 
places) at the Combe Down Water-Works, where it has proved its 
economy against steam, which was previously used, and at the First 
Garden City Water-Works. Mr. Campbell remarks that ‘' while it is 
true that the suction-gas plant has not been offered freely here until 
about two years ago, it has been in regular use on the Continent for 
several years past; and it is probably more common than any other 
form of motive power in Germany and in France.”’ 
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MISCELLANEOUS NEWS. 


NEXT YEAR’S EXAMINATION IN GAS MANUFACTURE. 





With regard to next year’s examination in ‘‘ Gas Manufacture,’’ the 
City and Guilds of London Institute state in their programme (which 
is noticed elsewhere in this issue of the ‘‘ JouRNAL ’’) that questions 
will be included on such subjects as the following : 


Honours GRADE. 


(1) The characteristic properties of the various kinds of coal, and 
their value for gas-making purposes. (2) The effects of temperature 
upon the production of residuals. (3) The chemical composition of coal 
gas, and the effect of each component upon the illuminating and calo- 
rific power of the gas. (4) The principles of combustion, and their 
application to the working of retort-furnaces. (5) The more advanced 
physical and chemical principles involved in the processes of destruc- 
tive distillation of coal, and in the condensation and purification of the 
resulting gas. (6) The methods of gas analysis, including those for 
ascertaining the amount of the impurities in the crude gas. (7) The 
practice of photometry, and the determination of the calorific power of 
gas. (8) Best means of burning the gas in order to develop its illumina- 
ting power to the greatest advantage. (9g) Labour-saving appliances in 
the retort-house, and the working of retorts. (10) The construction of 
gasholders, purifiers, and other gas apparatus. (11) The management 
of the various portions of the plant in order to obtain the best efficiency 
of the apparatus, with due regard to economy in working. (12) The 
method of dealing with such emergencies as areof more common occur- 
rence in gas-works through breakdown of machinery or other failure of 
plant. (13) The working up of ammoniacal liquor. (14) The manu- 
facture and purification of uncarburetted and carburetted water gas. 
(15) Methods of enrichment of coal gas by means of oil, &c. (16) Such 
important recent developments of the gas industry as have been fully 
described in the Technical Press. 


ORDINARY GRADE. 


(1) The construction of a retort or oven best adapted for the destruc- 
tive distillation of coal. (2) The setting of retorts and the construction 
of retort furnaces. (3) The effects of temperature in modifying the 
quantity and quality of gas produced. (4) The description and arrange- 
ment of apparatus employed for the conveyance of the gas immediately 
upon its leaving the retorts. (5) Apparatus best.adapted for cooling 
the gas and for removing the products of condensation. (6) The 
methods of removing the gaseous impurities from the cooled gas, in- 
cluding a description of the materials employed and the most suitable 
condition of the gas for effective purification. (7) The use of an ex- 
hauster. (8) The methods employed for controlling the pressure at the 
works, so as to secure an adequate supply of gas at the various points of 
consumption, with a due regard for economical effect. (9) The various 
instruments used in gas-works for ascertaining and recording pressure 
andexhaust. (10) The laying of mains and service-pipes. (11) The 
construction and fixing of gas-meters, and the fitting up of premises for 
the supply of gas. (12) The various forms of gas-burners in general 
use. (13) The simplest methods of ascertaining the illuminating power 
of gas. (14) The simpler physical and chemical principles involved 
in the various processes of gas manufacture, and in the tests for ascer- 
taining the illuminating power and purity of the gas and the value of 
the bye-products. (15) The practical method of carrying out these 
tests. (16) Influence of temperature and pressure on volume of gas. 


_ — 


A TEN YEARS’ COMPARATIVE 
STATEMENT FROM EDINBURGH. 








In view of the fact that the annual accounts were to be laid before 
the Edinburgh and Leith Corporations’ Gas Commissioners at their 


meeting yesterday, Mr. W. R. Herring, the Engineer, prepared for 
their information a comparative statement, showing the gross profit, 
economy in manufacturing costs, and advance in the revenue from the 
sale of the residual products during the last ten years. The figures 
represent for the first time ‘‘ a clear year’s operation of the new works 
without being seriously hampered with the operations at the older 
works.” The price of gas during the year, it is noticed, has been lower 
than at any time in the decade; and the 3d. reduction that has been 
made represents a sum of no less than £22,917 per annum in the pockets 
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of the consumers, Residuals have served the Commissioners well - but 
it is the column of ‘‘ Manufacturing wages and charges, includin, 

purification,’’ that will particularly rivet the attention of engineerin 

readers, seeing that the last few figures in the column tell of what id 
been accomplished since work began at Granton. The last figure of 
all, however, which shows the cost of working with Granton alone 
after the closing down of the New Street works, is the one which will 
create some astonishment, seeing that it is considerably less than half 
the figures for 1901 and 1902, when less gas was being made, and 
work was being carried on under other conditions. Rates and taxes 
have risen considerably; but notwithstanding this and the £22 917 
presented to the consumers, the balance of gross profit stands at 
£91,733. Compare this with the figures of previous years, taking into 
consideration the advantage which the consumers and city have gained 
in the price of gas, in the removal of the manufacturing operations from 
the city, the increased payment in rates, in the economy in manufac. 
ture ; and there cannot be two opinions, among technical men, as to the 
wisdom of the Granton scheme. 


The Annual Accounts. 


Telegraphing yesterday afternoon, our Edinburgh correspondent 
stated: ‘‘ It was reported at the meeting of the Commissioners to-day 
that the balance on the year’s working was £91,733; and that the net 
balance, after payment of charges and meeting the deficit of the pre- 
vious year, was £18,097. The repayment of borrowed money, re. 
demption of annuities and reserve fund, require £18,076; so that there 
is {21 to be carried forward. The additional quantity of gas sold 
amounted to 17,600,000 cubic feet ; but the revenue from the sale of 
gas—{/255,024—was less by £4385, owing to the reduction of 3d. in 
price. The residuals realized £54,103, which is about {£1000 more, 
though for certain commodities the prices have been lower. The total 
revenue was £309,723. The accounts were remitted to the Finance 
Committee for audit.’’ 


—— _ — 


MALTA AND MEDITERRANEAN GAS COMPANY, LIMITED. 





The Ordinary General Meeting of the Company was held last Tues- 
day, at the London Offices, 60, Gracechurch Street, E.C.—Colonel 
James Le Geyt DANIELL in the chair. 


The SEcRETARY (Mr. A. W. Cooper) having read the notice con- 
vening the meeting, the Directors’ report and the statement of accounts 
were taken as read. 

The CHAIRMAN said it was with very much pleasure the Directors 
were able to meet the shareholders, and to report that the operations 
of the Company showed a steady improvement—an improvement that 
had been going on for some time. Not only had it enabled them to 
surmount the difficulties with which they were met years ago by the 
electric light initiated by the Government, and since carried on by 
them, but it had enabled them to make up the loss the Company 
thereby sustained in the public lighting, and to share with the con- 
sumers a portion of the prosperity in the way of a reduction in the 
price of gas. They had, of course, had a certain number of critics 
among their consumers, who, having been given an inch, thought they 
might have an ell. But the Directors were satisfied they had given 
them as much as, in the interests of the shareholders, they could 
afford. Not only so, but it was perfectly clear that a 5 per cent. divi- 
dend was one to which everybody was entitled in a Company like 
their own. Further, he believed he was correct in stating that, in no 
place in the Mediterranean, was gas supplied at so cheap a rate as 
in Malta. A glance at the profit and loss account would show that 
this had not been done at the cost of maintenance. Indeed, that item 
figured in the accounts at rather a larger amount than usual. This 
partly arose from the fact that they had been exchanging small mains 
by larger ones, and had been continuing extensions into several 
districts wherever they could profitably do so. Their General Manager 
(Mr. J. W. Starkey) and his indefatigable assistants were constantly 
making recommendations of extensions wherever they could see their 
way to getting paying consumers. Although the Directors looked into 
these questions very closely for themselves, their officers had in these 
matters the entire support of the Board, because the Directors felt and 
knew their officers were so good at their respective duties, and that 
everything both at the works and in the various districts were in the 
most excellent and efficient order. Malta was, of course, their principal 
station ; and the shareholders would like to hear that, at Malta, the 
general consumption showed an increase during the & po year of 
7°88 percent. The Military and Naval Departments had also shown 


Comparative Statement showing Gross Profit, Economy in Manufacturing Costs, and Advance in Revenue from the Sale of 
Residual Products for the last Ten Years. 
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| Price of Gas per verage Cost o eceived for Wages an alance, being ; 
Year 1000 Cubic Feet. Coal per Ton. Residuals. Charges, includ- Rates and Taxes. Gross Profit. Remarks 

ing Purification. 
1896 3s. 2d. and 3s. 11s. 7°8d. £20,632 12 4 | £46,662 19 8 | £10,053 5 10 | £38,803 16 8 
1897 | 3S. IIs. 2°5d. 20,854 2 7 48,286 15 2 6,360 12 8 40,570 15 2 
1898 3s. 10s. gd. 18,985 18 2 47,864 4 9 6,568 19 6 54,924 17 2 
1899 3s. ros. 11°6d. 24,154 14 6 50,636 10 I0 8,848 II II 58,245 4 7 
1900 3s. 4d. 12s. 9°5d. 39,928 16 II 56,083 8 8 g902 3 7 69,458 O I panne receipts owing to period of 
coal boom. 

IgOl 38. 4d. 16s. 11°5d. 41,761 19 4 60,283 I II 12,096 15 5 42,156 II 2 Residual products works started. 
1902 3s. 4d. 14S. 2°2d. 35,720 12 8 60,636 17 10 7:352 7 4 70,686 10 7 Granton Gas-Works started. 
1903 3S. 13S. 19d. 51,239 6 6 54,554 5 8 12,129 II I 82,486 Ir 6 
1904 3s. and 2s. gd. 13S. o'gd. 55,963 2 8 39,794 12 2 13,645 3 0 79,470 13 3 New Street works finally shut down. 
1905 2s. gd. 12s. 4'5d. 54,103 15 8 26,210 4 3 13,483 19 5 91,733 0 8 














Note.—The 3d. reduction in the price of gas represents a reduction of revenue equal to £22,917, and consequently an advantage to the consumers of this amount per annum. 
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an increase of 2°41 percent. The street lights and some of the estab- 
lishments, however, had shown a decrease last year of something like 
2°60 per cent., which was more than counterbalanced by the increase 
of the military and naval stations. Comparing the sale of gas at 
Malta for the year 1904-5 with that of three years ago (1901-2), it 
showed that the increase had amounted to no less than 33°7 per cent. 
This steady increase would receive a check; but the increase would 
help them in meeting the deficiency in consumption that he feared they 
must experience when the naval and dockyard works were all in work- 
ing order. The Admiralty proposed to light these with their own 
electric light, the current for which was to be generated by steam power. 
At the present time, they were consuming, and he hoped would con- 
tinue to consume, a certain proportion of gas; in fact, the Board 
had reason to think they were quite prepared to doso. Regarding 
Trapani, the shareholders would see a remark in the reportto the effect 
that the Municipality had made up their minds to avail themselves 
of the powers given them by their Parliament to buy the Company’s 
works in the town. The unexpired term of the Company’s concession 
there was ten years from next August. The Company were very much 
indebted to their friend, Mr. A. F. Phillips, for the assistance he had 
given them in this matter. He had introduced the Board to a most 
able Italian Engineer and also to a Solicitor who was on the spot, and 
who understood thoroughly the Italian laws. This was really all he 
could say about this particular matter at present, because the position 
that day did not enable him to say very much. Of this the share- 
holders might be quite sure, that the views of the Municipality and 
those of the Board, when the valuations were made, would differ very 
materially, and some time would be required to reconcile them. In 
regard to Marsala, there was very little indeed to report. There was 
a slight reduction there in the sale of gas last year; and this had 
arisen from the fact that the Directors had agreed to extinguish 
some of the public lights at midnight, instead of keeping them alight 
all through the night. Taking the accounts generally, coal, oil, and 
coke had cost £404 more. The cost of coal averaged 16s. 7d. per ton. 
The cost of gas making was only £253 more; and for this Malta was 
mainly responsible. In maintenance, there was an increase of £425 ; 
but this he had already referred to when making his remarks con- 
cerning Malta. Rents, rates, and taxes showed an increase of £164. 
They were not paying more for rent ; and as to the rates and taxes, he 
must refer the shareholders to the Chancellor of the Exchequer—the 
matter being entirely outside the power of the Board. (Laughter.) 
General trade charges showed an increase of £323; and this might re- 
quire a little explanation. It was accounted tor by the expense of in- 
specting the stations. Mr. Phillips had been out there, and inspected 
all the stations, and had paid visits to Trapani on the business to 
which he (the Chairman) had already alluded. On the credit side of 
the account, the shareholders would observe the gas sold had realized 
£784 more ; the increase being at the rate of 4°88 per cent.—that was, 
taking all thestations together. The item of fittings and meters showed 
an increase of 842 percent. The result of the whole working was a 
balance of £9892, which was carried to the general revenue account. 
Turning to that account, it would be noticed that the interest on deben- 
tures was somewhat less, because they had paid off £1200 of debentures 
last year ; and this was not a bad investment for the Company. Then 
£2000 had been carried to the amortization account, which in the 
general balance-sheet stood at £15,805. On the other side of the 
general balance-sheet, the stocks at the stations figured at {11,921— 
being an increase of £2878; but none of the stocks had been over- 
valued. The investments stood at a book value of £10.905. The 
certificates of their brokers quite justified them in keeping them at this 
price in the books ; the present selling price amounting to more than the 
£10,905. These were all the remarks he had to make ; and he moved 
the adoption of the report and accounts. 

Mr. STEPHENSON R. CLARKE seconded the motion, which was at 
once unanimously carried. 

Proposed by the CHAIRMAN, and seconded by Mr. A. F. PHILLIPs, a 
dividend was declared at the rate of 7 per cent. per annum on the first 
preference shares, of 74 per cent. on the second preference shares, and 
of 5 per cent. on the ordinary shares—deducting the payments already 
made on account. 

On the motion of the CHAIRMAN, seconded by Mr. A. M. Pappon, 
the retiring Director (Mr. Stephenson R. Clarke) was re-elected. 

Mr. JosEPH CaAsH proposed, and Mr. F. R. SmitH seconded, the 
re-appointment of the Auditors (Messrs. R. Hesketh Jones and T. 
Guyatt) ; and this was likewise unanimously agreed to. 

The CHAIRMAN moved a vote of thanks to the officers—Mr. Cooper, 
the Secretary, Mr. Starkey, the General Manager, Mr. R. Wilson, the 
Engineer at the works, Mr. W. A. Reid, the District Superintendent at 
Malta, Mr. F. Marino, at Trapani, and Mr. George Torrini, at Marsala. 
They were, he said, all active, zealous officers; and he could not say 
too much in their favour. This vote would be regarded by them asa 
great compliment ; and they would also appreciate the fact that the 
shareholders held the same views of their officials and their work as 
did the Directors. 

Mr. GuyatTt, in seconding, said that, having gone into the accounts, 
and knowing what these gentlemen did, he felt satisfied the Company 
had an able and good staft of officers, both at home and abroad. 

The motion was very cordially passed. 

Mr. Cooper having responded, 

Mr. JosEpH CasH moved a hearty vote of thanks to the Chairman 
and Directors. He remarked that the accounts the shareholders had had 
put before them that day were the very best proof of the Directors’ 
very efficient work, carried on, as the shareholders were aware, during 
a time of somewhat serious anxiety to them. He was sure the share- 
holders were perfectly safe in their hands in regard to the Trapani 
business, especially with the able assistance Mr. Phillips was able to 
bring to bear upon it. 

Mr. U. T. WILKINs seconded the motion, which was agreed to. 

The CuarrMAN, in the course of his acknowledgment, said he wished 
Malta was a larger place, and more capable of development than it 
was. But the shareholders might rely upon them developing their 
business there wherever it was possible. With regard to Trapani, by 
this time next year, they would have a more settled account of affairs 

to talk about to the shareholders. 





DUNDEE GAS UNDERTAKING, 


Cookers to be Supplied Free. 


On Wednesday last, the Town Council of Dundee sat as the Gas 
Commissioners, to consider the annual accounts of the department, 
which have already been referred to in the ‘*‘ JOURNAL.” 


In moving their adoption, Treasurer Ritchie said that the estimated 
revenue for the year with which they were dealing, including a 
balance from the previous year, was £106,300; while the actual 
revenue was £108,310, showing a surplus of £2010. The increase was 
largely due to the extra sale of coke, which yielded {2090 over the 
estimate, and the higher price received for sulphate of ammonia, 
which was {1040 over the estimate. The estimated expenditure, in- 
cluding the surplus for the year, was £106,300; and the actual expen- 
diture had been £107,106—being an increase of £806 over the estimate. 
The quantity of gas delivered was 6834 million cubic feet, or about 
22 millions under the estimate. The quantity sold was 114 millions 
under the estimate; but the unaccounted-for gas had been reduced 
by fully 9 millions. The consumption at the works had also been de- 
creased by about 14 millions. Taking the estimate for next year, the 
revenue from all sources was calculated at £102,928, and the expendi- 
ture at £101,668, showing a surplus of £1259. It was now proposed 
that the price of gas be reduced by 2d. per 1000 cubic feet ; provision 
having been made for this in the estimate. The sinking fund charged 
against revenue this year amounted to nearly £10,550, or fully 2 per 
cent. on the present amount of debt. The market for residual pro- 
ducts was still in a very depressed state. Taking the average price of 
tar for the last two years, it showed a decrease of £1313. Sulphate of 
ammonia had been fairly steady ; and the average price for the past 
year showed a slight increase. He proposed that the price of gas be 
charged as follows: ‘To consumers in Dundee, 2s. 8d. per 1000 cubic 
feet ; in Invergowrie, 3s. 8d. ; in Downfield, 3s. 8d.; beyond the eas- 
tern boundary, 3s. 8d. ; Harbour lamps, 2s. 8d. ; Invergowrie lamps, 
3s. 8d. ; and Downfield lamps, 3s. 8d. Also that the price for motive 
power should be at the rate of 2s. 5d. in Dundee, and 3s. 5d. in Inver- 
gowrie, Downfield, and beyond the eastern boundary, respectively, if 
taken through a separate meter. All prices to be subject to a discount 
of 5 per cent. if paid within a month after accounts are rendered. 

The accounts and estimates having been approved, the Treasurer 
proposed that gas-cookers be issued free ; and after this had been 
formally seconded, Mr. Brownlee moved, as an amendment, that no 
change be made. He would have expected, he said, that a matter so 
important as this would have been brought before the Gas Committee 
and very carefully considered ; but no such thing had been done, nor, 
indeed, had any explanation been offered other thana statement issued 
by the Manager (Mr. A. Yuill). He did not at all agree with Mr. 
Yuill’s conclusions. In the first place, he preceeded on the assumption 
that this was a day supply ; but nothing could be more delusive. 
Then, with regard to English comparisons, the system of housing in 
England and Scotland was different. An English house had not fewer 
than four or five rooms—some of them more—and might be inhabited 
by more than two families ; but still there was only one cooker. In 
Dundee, a large proportion of the population was housed in single 
rooms. Were they to put a cooker in every one of these houses ? The 
users of cookers, he held, were no more entitled to a reduction than 
lighting consumers. They would find that, under the conditions Mr. 
Yuill proposed to apply, they would not be getting more than ts. per 
1000 cubic feet for the gas. Why was a man who burned gas for 
cooking purposes to have it practically 1s. per 1000 cubic feet cheaper 
than a man who used it for lighting? This was grossly unfair 
to the lighting consumer. The cost of gas was not as the Manager 
gave it—tbe cost of manufacture—but the figure at which it was 
sold by the Commissioners. If they increased their supplies, they 
must increase their staff and everything else in proportion. Mr. 
Mechan seconded the amendment, remarking that it was not a 
matter of giving free cookers, because it was provided that people must 
use 12,000 cubic feet up to 20,000 cubic feet of gas per annum, and 
they had to pay for it whetber they used it or not. This would be 
very much more than they would pay for the rent of acooker. It 
would be a much more honest plan to charge a small rent to cover 
interest and other items. Mr. Nairn supported the motion. He said 
they had ts. 5d. of standing charges to meet. If they used more gas 
than they were doing, it did not increase that a penny. On the con- 
trary, the more they used, and the more they made, it reduced the 
standing charges. To give free cookers would be one of the best 
things they could do for the working people of Dundee. Mr. Speed 
held that the proposal should not be entertained. It was not on a par 
with free meters. A meter was used by everyone who consumed gas ; 
but cookers were only employed by a minority, and it was unfair to 
those who did not use them to give a benefit to those whodid. He 
quoted figures to show that, assuming the increase in cookers in Dun- 
dee was equivalent to that which had taken place in the issue at 
Manchester, it would cost the Gas Commission £7700 per annum to 
meet the cost of fitting, upkeep, maintenance, interest on capital 
value, and sinking fund. If they had anything to spare it would be 
better spent in lighting up the bye-streets and alleys of the city, and in 
giving a concession to those people, generally of the humble class, who 
used the penny-in-the-slot meters. Mr, Soutar moved, as an amend- 
ment, that the meeting of the Commission be adjourned pending the 
report of the Gas Committee; and Mr. Brownlee withdrew his amend- 
ment in favour of this. Mr. High, supporting the Treasurer’s proposal, 
said that in the 24 years Mr. Yuill had been with them he had reduced 
the capital charges by £30,000, had rebuilt the retort-house out of 
revenue at a cost of £10,000, and had reduced the price of gas from 
38. 6d. to 2s. 8d. per 1000 cubic feet. Previous to Mr. Yuill’s advent, 
the loss of the department was £7000 to £8000 per annum. Ona 
division, the Treasurer’s motion was carried by 14 votesto5. Mr. 
Stevenson afterwards moved a vote of thanks to Mr. Yuill and the 
other officials. He said that his experience of the Gas Manager was 
that he was giving close attention to his work, that he was a very con- 
scientious and able man, and that he was one who could be trusted. 
Bailie Doig seconded, and moved a similar vote to Treasurer Ritchie. 
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THE FATAL EXPLOSION AT THE SALTLEY GAS-WORKS. 


Factory Inspectors’ Reports. 


The Blue-Book dealing with the operations of the Inspectors under 
the Factory Acts during 1904, which was issued last week, contains a 
reference to the fatal accident which occurred at the Saltley Gas-Works 
of the Birmingham Corporation in October. In the course of his 
report to the Chief Inspector of Factories, Mr. J. A. Redgrave, the 
Superintending Inspector for the Midland Division, gives the following 
statements. 

Mr. Knyvett (Birmingham), who analyzes some of the accidents in 
his district, and presents a report from his junior colleague, Mr. 
Duckering, on the serious gas explosion at Saltley, says: The only 
fatal accident from which a lesson may be learnt was the very serious 
one at the Saltley Gas-Works, belonging to the Corporation of Bir- 
mingham, which caused the death of three workers. The circum- 
stances are fully described in Mr. Duckering’s report ; but I think I 
should mention my very definite view that the explosion would not 
have occurred at all had such a safety lamp been in use as would be 
required by the Mines Regulation Act in places subject to gas explo- 
sion, and, further, that, in the event of the explosion, the deaths would 
in all probability not have occurred had the building been properly 
constructed for its purposes. Owing to the absence of a reasonable 
amount of outlet, the escaped gas became collected in a corner of the 
shop, and really thus courted the explosion which very shortly fol- 
lowed. Even then the men did not meet their deaths from the effects 
of the explosion, but were buried beneath a concrete floor belonging to 
a second storey in the shop, which fell upon them. 

Mr. Duckering’s report is as follows: The explosion occurred in a 
gas-works where only coal gas is manufactured. The gas is exhausted 
by means of engines from the retorts through coolers, washers and 
scrubbers. It is then forced through purifiers, These purifiers con- 
sist of boxes of oxide of-iron and boxes of lime; and the gas is made 
to pass first through a succession of oxide of iron boxes and then lime 
boxes. The oxide of iron and lime are arranged on gratings; and the 
gas must pass through the solids. Hence a danger of a block occurs. 
The boxes are, therefore, arranged with water-seals—i.e., the lids, in- 
stead of fitting closely, dip merely into troughs of water. If a block 
occurs, the pressure, of course, rises till it overcomes the pressure of the 
water in the lutes. It then escapes into the atmosphere. Gauges are 
provided at different parts of the works; and it is the duty of certain 
men to watch these gauges, and, if a rise in pressure is noted, at once 
to inform a valveman—.¢, a man in charge of the purifying plant. 
This was done; and it was then the duty of the valveman to relieve the 
pressure by altering the course of the gas through the purifying-boxes. 
He, however, went to perform some other duty first; and, meanwhile, 
the pressure rose so high as to force the water-lutes. The course of 
the gas through the purifying-boxes is controlled by valves known as 
centre-valves. These are huge arrangements moved by a winch ; and 
the whole of the communications with one set of boxes can be con- 
trolled by this one valve. Its great disadvantage, however, is that it 
takes several men to work it. The valveman, therefore, collected all 
the men he could find, and proceeded to alter this valve. He was pro- 
vided with a safety lamp; and on entering the purifying-house, into 
which gas had all the time been pouring, no evilresult happened. He, 
however, appears to have lost his head to some extent ; and he could 
not get the valve into the proper position for diverting the stream of 
gas, and so stopping the escape. He therefore proceeded down the 
centre gangway of the purifying-house for some unknown purpose; the 
other men following him. The explosion then occurred, and he and 
two of his companions were killed, while three others were injured, two 
of them very severely. 

The building in use was of very massive construction, the walls being 
of brick and of great thickness. In each of the walls there were many 
openings ; but the area of these openings was not very large as com- 
= with the total area of the walls. Above the floor containing the 

oxes (the ground floor) was a second floor of very thick concrete 
carried on iron girders, and above this again was the roof. The con- 
struction of the building did not allow of a free circulation of air, but 
offered considerable opportunity for the gas to collect within the 
building. The conclusion drawn was that a purifying-house should be 
of such construction as to allow of very free circulation of air. It 
should, in fact, be merely a roof supported by iron pillars, leaving the 
sides and ends perfectly open, so that there would be no possibility of 
gas collecting in the house. Further, the most severe injuries resulted, 
not from burns, but from falling débris. The explosion blew out the 
end wall of the building, and brought down the whole of the concrete 
floor above. The three men killed were found below this concrete— 
i.e., buried in it—while those who survived were apparently blown 
through the openings in the walls, and so escaped the effects of the 
falling concrete. The conclusion here is also that no floor should be 
placed above the purifying-floor, though provided open sides are used 
it has not so much force, since the gas would, most probably, not 
collect under those conditions, and if it did collect to some extent any 
explosion resulting would not be so severe in its effects as in the confined 
space of the purifying-house. The necessity for so many men to be 
present was due to the fact that they were required to work the centre- 
valve; and if this were absolutely necessary, the conclusion to be 
drawn is that some simpler type of valve, involving the presence of a 
less number of men at such a dangerous period, should be used. How- 
ever, by one of the rules of the works, the valveman’s first duty was to 
turn a bye-pass valve and allow the gas to miss the series of boxes 
affected. This can be done by one man with a simple turnkey. It 
was not, however, done in this case; and it is not possible to fix re- 
sponsibility for this breach, since the man in charge was killed. Pro- 
vided this rule as to the use in the first instance of the bye-pass valve 
is observed, no fault can be found with the use of centre-valves. 

The safety lamp used is a very good one for ordinary use in a gas- 
works—i.¢., for all places where there is no danger of escape of gas in 
large volume ; but in such a case as occurred here the lamp is fear- 
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fully dangerous, especially in the hands of an ordinary workman Th 
mining expert called by the Coroner at the adjourned inquest said th : 
the lamp had far too much glass about it, had much too large a foun 
was too large in itself, had far too great a surface area in proportion , 
the area of gauze used, and, finally, that the size of the flame was i 
too great when compared with the area of the surrounding peda: 
Further, he said that in an explosive mixture the lamp would rapidly 
grow hot, and would eventually explode the gas; and this would wd 
hastened if the lamp were swung about. The method of testing adopted 
was to allow a stream of gas to play over the outside of the lamp. If 
the flame inside the lamp ignited the stream of gas, the lamp was 
deemed defective. If it did not so ignite the gas, the lamp was deemed 
so far at least sound. It may be pointed out that in the hands of a 
careful and scientific man this test will only show a defect in a certain 
percentage of cases. After passing the above test, the lamp was placed 
lighted under a cylinder, and a stream of gas was allowed to enter the 
cylinder through a slot at the bottom. If no explosion followed, and 
if the lamp went out, it was deemed to be safe. Here again the test is 
extremely uncertain, and in any case does not reproduce the conditions 
of danger found in actual practice. Asa matter of fact, a lamp was 
actually made defective and submitted to the test ; but judging by the 
results, the lamp was perfectly sound. Only when a defect was pro. 
duced which was perfectly palpable without any test would the tests 
show the lamp defective. Not only was this so, but the tests, which 
took place daily, were carried out by an ordinary labourer, who 
certainly could not understand the difficulties and errors inherent in 
every test. No evidence which would show how the gas was ignited 
could be obtained. The evidence of the mining expert, before referred 
to, showed that a good lamp, normally used, might have caused igni- 
tion; but it is equally certain that a defective lamp might have been 
used in spite of the fact that the lamp that was actually used had been 
recently tested. 


_ — 
——— 


SMETHWICK GAS DEPARTMENT. 





Annual Report. 


The annual report of the Smethwick gas undertaking for the year to 
March 31 has just been issued by the Secretary (Mr. W. J. Sturges). 


It states that it has not been necessary to raise any additional capital ; 
and the total loan indebtedness, after deducting loans repaid, amount- 
ing to £1408, has been decreased to £201,017. The expenditure on 
capital account during the year has been £2859, bringing the total 
capital outlay up to £211,442, or an average of 12s. 1°6d. per 10co 
cubic feet of gas sold, as against 12s. 5:9d. for the previons year. The 
total sales of gas show the satisfactory increase of 4°33 per cent. over 
the previous year. Prepayment consumers exhibit an increase of 
23% per cent.; but the large consumers took 9} per cent. less. The 
consumption for motive power and manufacturing purposes increased 
by 194 per cent. The total quantity of gas sold during the year was 
3484 million cubic feet, against 334 million feet—an increase of 144 
million feet. The unaccounted-for gas amounted to 5°33 per cent., 
which was a slight improvement upon the previous year, when the 
percentage was 5°87. The number of ordinary meters in use at the 
end of the year was 3353, or an increase of 78 ; and the number of pre- 
payment meters was 4739, or an increase of 663. There were also 
on hire and in use at March 31 of this year 831 cooking-stoves, 
against 743 for the previous year. The income from the sale of 
gas, after providing for increased disccunts (a rebate of 5 per cent., 
amounting to £304, having been allowed to the prepayment consumers), 
shows an increase of £1274; but the returns from residuals were slightly 
less, The amount of coke and breeze used for heating the retorts, 
boilers, &c., was 4453 tons, representing 23°71 per cent. of the quantity 
made, as compared with 24°52 per cent. for the previous year. The 
total income was £54,527, as against £53,413; the expenditure was 
£38,628, as against £37,630. The average price of coal used, including 
haulage, stacking, &c., was 13s. 4°05d. per ton, against 13s. 10°07d. in 
the previous year ; and the quantity of coal carbonized was 31,284 tons, 
from which was produced 3564 million cubic feet of gas, or an average 
of 11,397 cubic feet per ton, or 90 feet better than in the preceding 
year—a result upon which the Engineer (Mr. Vincent Hughes) is to be 
congratulated. The quantity of coke used for manufacturing water 
gas was 203 tons, producing nearly 114 million cubic feet of this gas, 
or 50,251 feet per ton, against 56,444 feet in the previous year. The 
total quantity of gas made was 368 million cubic feet, or an increase of 
3°68 per cent. over the preceding year. The number of public lamps 
is now 1097, of which 925 are incandescent, and the remaining 172 are 
being converted. Rates and taxes absorbed over 14d. per 1000 cubic 
feet of gas sold. The gross profit amounted to £15,899, or equivalent 
to 1o'951d. per 1000 cubic feet of gas sold, as compared with 
£15,783, or 11°342d. per 1000 cubic feet sold, the previous year. The 
charges in respect of interest and instalment of loan and sinking 
fund for the redemption of debt amounted in the aggregate to 
£10,215; and after meeting these liabilities, the surplus remaining 
as net profit for the year is £5684, or a decrease of £237. Having 
made provision for a contribution of {£2000 to the general dis- 
trict rate, there is a balance of £3684 to carry to the credit of the 
depreciation and suspense fund account. The total expenditure de- 
frayed out of this fund during the last four years amounts to £12,057— 
for water-gas plant £9556, and for mains £2501. 


_ — 
— 





The Street Lighting Difficulty at Romsey.—The dispute between 
the Romsey Town Council and the ratepayers as to the lighting of the 
street lamps during the summer months, which was referred to in the 
‘* JOURNAL ”’ last week (p. goo), has, it is gratifying to learn, now been 
settled. The fairy lights and Chinese lanterns have been supplanted 
by ‘‘ Mall’’ incandescent street-lamps, manufactured by Mr. William 
Edgar, of Hammersmith, and so every one in the place should be 
reasonably satisfied. 
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SOUTHPORT GAS-WORKS RESULTS. 





At the Monthly Meeting of the Southport Town Council, Alderman 
G. F. Travis, the Chairman of the Gas Committee, in moving the 
adoption of the proceedings of the Committee—including the annual 


report of the Engineer (Mr. John Bond) which was noticed last week, 
p. gor—said it was pleasing to find that the profit for the year was 
£1500 more than the £10,000 of the preceding year. After taking into 
account the reduced price which they had to pay for coals, and deduct- 
ing from that a somewhat less price for residuals, they benefited to the 
extent of {900 by their carbonizing materials. The additional profit 
mentioned had been transferred to the Finance Committee, and had 
gone in aid of the rates; and they were so well pleased with the position 
of the undertaking that they looked for something better in the future. 
So much was this the case, that they had promised the Finance Com- 
mittee £13,000 for the coming year. The profit of the year under re- 
view had been made after allowing a good deal for bad debts, and also 
after making ample provision for many alterations which they were 
carrying out, so that they would be a charge against revenue, and not 
capital except as regarded what was absolutely new work. During the 
present year the rental of cookers would be lower than in the past ; and 
those who had had their cookers longest would get them at a lower rate 
than those who had recently taken them. Their desire was to continue 
the policy of increasing the consumption of gas, not only for lighting 
and cooking but for other purposes, so that the profits might be larger 
in the future. He complimented Mr. Bond on the excellent manner 
in which he had handled the estate during the year. The minutes 
were adopted. 


_ — 
—— 


A GOOD YEAR AT OSSETT. 





The annual report of Mr. A. E. Mottram, the Gas Manager to the 
Ossett Town Council, states that last year there was an increased con- 


sumption of 7 per cent.; the quantity of gas sold being about 
88} million cubic feet, which was nearly 6 million feet more than in 
the preceding twelve months. The make per ton was 10,873 cubic 
feet, as compared with 11,014 feet. Along with other gas under- 
takings, Ossett experienced a considerable falling off in the receipts 
from residuals; but the effect of this was minimized by the fact that 
the coal contracts were also at reduced prices. During the year 
the consumers were given the benefit of reductions in the price of gas 
amounting to over £1000; but in spite of this there was a gross profit 
of £7588. Interest and sinking fund charges amounted to £11586, 
leaving a net profit of £1002, which has been allocated to the reduc- 
tion of the alteration of retort-house suspense account. The large 
reduction in the price of gas used for motive power and cooking pur- 
poses, together with the facilities granted for obtaining gas engines 
and cookers, has led to a largely increased consumption—amounting 
to 11 per cent. for motive power, and 34 per cent. for cooking. The 
gross cost of production and distribution was Is. 11°54d., as compared 
with 2s. o*69d. per rooo cubic feet ; and the receipts from sales of gas, 
meter-rents, &c., were 2§. 11°42d., as against 3s. r'rod. per 1000 cubic 

















feet—the difference being accounted for by the reduction in the price 
of gas. 

In moving the adoption by the Town Council of the Gas Commit- 
tee’s minutes containing the report and balance-sheet, the Mayor 
(Alderman Audsley) said that the 2842 slot consumers had used 
174 million cubic feet, or an average of 6600 feet each, at a cost of 
£1 3s. 7d. per annum, or ?7d. perday. Taking the whole of the cus- 
tomers, the average consumption had been 15,000 feet, costing £2 4s., 
or 13d. per day. As nearly one-half of the gas was used by large 
consumers, they might take it that the average bill of cottage and 
small houses was 3d. per day. Notwithstanding the popularity of 
slot meters, the consumption through ordinary meters had increased 
by 3 percent. After referring at some length to the advantages of gas 
for cooking and motive power purposes, he remarked that at the 
present rate the suspense account would be completely wiped out in 
two years’ time; and if the good management was continued the gas 
could then be reduced in price until it became the cheapest in the 
neighbourhood. He quoted some figures showing the improvements 
in working that had taken place since the Council took over the works, 
and concluded by saying that the undertaking was proving to be what 
it was stated it would be—a gold mine for the ratepayers. 

The minutes were adopted. 





SALE OF STOCKS AND SHARES. 


At the Auction Mart, Tokenhouse Yard, E.C., last Tuesday, Mr. 
Alfred Richards disposed of new issues of debenture and ordinary 


capital by order of the Directors of the Great Yarmouth Water-Works 
Company, the Grays Gas Company, Limited, and the Southend 
Water-Works Company. In the case of the Great Yarmouth Water 
Company, 200 £10 ordinary shares were offered, ranking for a maxi- 
mum dividend of 7 percent. per annum ; thedividend on similar shares 
having been for the past nine years at the rate of 4 per cent. These 
were sold at from {10 to {10 2s. 6d. per share; while £3000 of 4 per 
cent. perpetual debenture stock in the same Company realized from 
£103 to £104 per f1000f stock. There were next offered 600 £10 fully- 
paid ‘‘B’’ shares in the Grays Gas Company, Limited, ranking for a 
maximum dividend of 7 per cent. ; the last dividend on the Company’s 
‘‘B"’ capital having been at the rate of £5 12s. per cent. per annum. 
The whole of this issue was disposed of at {10 5s per share. In the 
Southend Water Company, 2105 £10 new ordinary shares were sold. 
These shares rank for a maximum dividend of 5 per cent. per annum ; 
and in view of the dividends paid on the Company’s existing capital, 
they are entitled to receive this amount. They were disposed of at {10 
to £10 2s. 6d. per share. 


_— 
<< 





The Architect of the West Ham Education Committee has 
arranged with Mr. John Clark, the Engineer of the West Ham Gas 
Company, to conduct a series of experiments in gas lighting in the 
Upton Lane School, with a view to a comparison of the consumption 
of gas under various systems. 




















GAS COMPANIES’ STOCK AND SHARE LIST. 
Referred to on p. 941. 
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CHELSEA WATER-WORKS COMPANY. 


A General Meeting of this Company was held last Thursday at the 
Offices, Commercial Road, Pimlico, under the presidency of Mr. F. S. 
CLAYTON. 

The SecreTArRY (Mr. G. H. Gill) having read the notice calling the 
meeting, 

The GovERNoR observed that he addressed the proprietors on this 
occasion with feelings of considerable disappointment, for he had hoped 
to be able to report the result of the audit of the accounts of the Com- 
pany up to the ‘‘ appointed day,’’ and also to move a resolution author- 
izing the Directors to make a final division among the ordinary stock- 
holders. Unfortunately, however, they were unable to do so. The 
delay which had occurred had been quite unlooked for; and he little 
thought at their meeting last June that the process of winding up the 
Company would have been such a lengthy business. The difficulty 
which had arisen had been almost entirely on the question of the 
accounts ; and the Government Auditor (Mr. Stoneham) had been the 
stumbling block in the way from the beginning almost to the end. 
He believed, however, that several of the other Companies had been 
treated in a similar manner. He proposed to move resolutions con- 
firming payment of the interim dividend oer and authorizing 
the Directors to divide the balance in the audited accounts, when com- 
pleted, among the ordinary stockholders. Considerable time would be 
saved by the passing of the latter resolution. As he had intimated, the 
delay had been entirely beyond the Board’s control. The accounts up 
to the ‘‘ appointed day ’’ would have been ready for audit in August 
last—ten months ago. Mr. Stoneham was informed of this as far back 
as July; but he declined to audit the accounts until the Company’s 
stores had been valued by the Water Board’s valuer and the figure 
agreed by the Company. After much correspondence, the Company 
eventually agreed to accept the figure of the Water Board’s valuer. 
When, however, it appeared that the effect of the valuation was very 
greatly to increase the amount for stores, the Government Auditor 
made further technical objections to the accounts under this head. 
The next step was the valuation by the Water Board; and this 
was a protracted affair—the person employed to make the valua- 
tion also valuing the stores of some of the other Companies. 
He therefore had not chosen to disclose the result of the 
valuation of any one Company’s stores until his work had been 
entirely accomplished. After this valuation had been concluded, 
Mr. Stoneham employed a firm of accountants to examine their 
accounts afresh; and this took some weeks. The Directors 
then thought that there was so far an end of the matter; but 
a fresh audit was necessary, the Water Board thinking that they must 
send in their accountant to examine the books. This caused further 
delay. Considerable correspondence took place between their Solicitors 
and the Secretary and the other side; and ultimately they agreed that 





rn 


made to the Lord Chief Justice to name an Arbitrator under the Act 
of Parliament for the purpose ; and Sir Kenelm Digby, K.C., was 
appointed to decide the matter of difference between the Company and 
the Government Auditor—he must not say the Water Board. Sir 
— Hollams had informed them that day that the roth prox. haq 

en named by the Arbitrator for hearing the case. But for this hitch 
in the matter of the accounts, the winding up would have been done 
long ago. However, the whole of the compensation money had been 
distributed among the proprietors excepting certain sums of unclaimed 
stock, which would be paid into Court as soon as the audit had 
been completed and the rate of the final dividend was known. The 
accounts to June, 1904, had at present been only partially audited - 
they had not yet been certified by the Government Auditor, nor would 
they be until the result of the arbitration was known. They would 
then have to be gone through by the Company’s Auditors; but this 
would only take a few days. When the accounts had been certified 
there should be nothing to prevent the immediate payment to the Com. 
pany of the balance held by the Water Board ; and when it was paid, 
there would be no difficulty—on the passing of the resolution which he 
would presently move—in declaring a final dividend, and their deal- 
ings with the ordinary stockholders would come toan end. Then there 
would be the payment of the unclaimed stock into Court, and the 
necessary steps to satisfy the Board of Trade in order to obtain the 
certificate of that body for the dissolution of the Company, which 
would afterwards cease to exist. It had beena very trying and anxious 
time for the Directors and the Secretary ; but now that the Arbitrator 
had named a day for hearing the case, he supposed the end was in view. 
Meantime, the proprietors of stock had not done badly. The ordinary 
holders had had a very fair dividend, taking one thing with another, 
and probably they would have a further 5 per cent.—perhaps more— 
as the result of the final completion of the accounts. The preference 
stockholders had also done well; they now had something in excess of 
the stipulated rate of interest which the Act of Parliament gave them 
at the time of the issue of the stock. He concluded by moving a reso- 
lution confirming the payment of the dividends of Jan. 5 last, as ordered 
by the Directors—namely, at the rate of 5 per cent. per annum for the 
57 days, July 6 to Aug. 31 last, on the 5 per cent. preference stock, at 
the rate of 44 per cent. per annum for the same period on the per- 
petual 44 per cent. preference stock and the 44 per cent. (convertible) 
preference stock, and at the rate of 5 per cent. (equivalent to a divi- 
dend at the rate of 12 per cent. per annum for the five months, April 1 
to Aug. 31 last on the ordinary stock. 

Mr. JACKSON Hunt seconded the motion, and it was carried. 

The GoOvERNOR afterwards proposed a resolution authorizing the 
Directors ‘‘ to provide for and discharge all debts and liabilities of the 
Company out of the moneys paid or to be paid to the Company by the 
Metropolitan Water Board under section 40 of the Metropolis Water 
Act, 1902, and paragraph 2 of the award of the Court of Arbitration 
of Feb. 22, 1904, and to distribute the balance of such moneys, less 


the matter in dispute must be referred to arbitration. A request was | expenses, by way of final dividend on the ordinary stock.’’ 
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Mr. Hunt seconded the motion, which was agreed to. 

Mr. STONE-WiIGG moved a resolution expressing the meeting’s 
appreciation of the ability with which the Directors had conducted 
the affairs of the Company, ‘‘ especially during the anxious and trying 

riod since the introduction of the Bill for the Metropolis Water Act, 
1902, the opposition to that Bill, the proceedings before the Court of 
Arbitration, the negotiations with respect to the issue of water stock, 
and the distribution of the compensation to the shareholders ; and this 
meeting desires that the Directors shall receive as acknowledgment the 
sum of £6000, and hopes that the amount available under the con- 
firmation scheme may, after providing for the other purposes therein 
referred to, leave sufficient for that purpose, but should this not prove 
to be the case that the Directors be authorized to appropriate out 
of the balance of undivided profits such a sum as may be necessary to 
make up the {6000.’’ He reminded the proprietors that at the last 
meeting they passed a resolution for dealing with the whole of the 
amount set aside under the scheme—/17,807. The Directors were 
then requested to apply as much of this sum as they thought right 
among themselves and the staff, leaving any balance which might be 
available for division among the proprietors. They had distributed 
among the staff £6000; but it appeared that they did not like to vote 
themselves the sum mentioned in the resolution before the meeting, 
and this was why he had been asked to propose it. After the payment 
of this amount, there would be a margin of £5800, subject to any costs 
which might have to be paid under the arbitration. 

Mr. W. H. TuRNER seconded the motion, which was carried unani- 
mously. 

The Govesnor; in acknowledging the vote, assured the proprietors 
that the Directors had had ‘‘a very hard time of it.’’ Personally, he 
had been at the office every week since last June, and had taken no 
holiday. The resolution was another indication of the happy relations 
which had always prevailed between the proprietors and the Board, of 
which he had been a member since 1868. 

Mr. R. G. Crozier next moved a resolution placing on record the 
meeting’s high appreciation ‘‘ of the valuable services rendered to the 
undertaking during a long course of years by the Secretary (Mr. George 
Henry Gill), the Assistant Secretary (Mr. H. W. Harrison), the Engi- 
neer (Mr. Albert Augustus Gill), the Accountant (Mr. W. H. Turner), 
and the whole of the staff.’’ 

Mr. STONE-WiIGG seconded the motion, and, as one of the Auditors 
stated, that every requirement which had been made by his colleagues 
and himself had invariably been answered at once with the greatest 
freedom by the staff, 

The resolution was carried unanimously, and was acknowledged by 
the SECRETARY. 

On the motion of the GovERNoR, seconded by Mr. Hunt, aresolution 
was also passed thanking Sir a Hollams, the Solicitor of the 
Company, for the great ability displayed by him in conducting their 
legal business. 


Sir J. HoLvams briefly acknowledged the vote. 





SHREWSBURY WATER SUPPLY. 


The River Scheme. 
As briefly mentioned in the ‘‘ JourNaL ”’ last week, the Shrewsbury 
Town Council had before them on the roth inst. the report of Mr. 


G. R. Strachan on his scheme for supplying the borough with water 
from the River Severn. His instructions were that the scheme should 
be capable of furnishing 35,000 persons with 30 gallons of water per 
head per day, or an average of 1,050,000 gallons daily. He estimates 
that the average flow of the Severn at Shrewsbury is 924 million 
gallons per day, and that the minimum flow is 76 million gallons daily. 
During heavy floods, the level of the river in the town rises 20 feet ; 
and he believes the maximum flow at such time exceeds 50,000 million 
gallons per day. There is thus no question as to the sufficiency of the 
available quantity of water even at the driest times. Touching upon 
the question of the safety of using supplies drawn from rivers, Mr. 
Strachan cites London, and thinks ‘‘the actual experience of the 
Metropolitan supplies is reassuring as to the use of river waters when 
they are properly handled.’’ The precautions to be adopted in the 
case of such si are fourfold: (1) To take the water only when the 
river is in a good state, and not in flood. (2) To place the intake as 
far down stream from any source of pollution asis possible. (3) Tostore 
the water in a Jarge reservoir before use. (4) To filter the stored water 
slowly and efficiently. When these conditions are observed, says Mr. 
Strachan, the water may be passed on to consumers with safety. 
Coming to the scheme proposed, Mr. Strachan says there are three 
convenient sites, at suitable elevations, on which to place the service 
reservoir—viz., at Sharpstone Hill, at Bayston Hill, and near Lyth- 
wood Hall Farm. The first-named site is the one he recommends. 
The reservoir would have a capacity of 14 million gallons, a top-water 
level of 345 feet, and a draw-off level of 337 feet above Ordnance 
datum, and it would be covered. The principal distribution main 
would be 20 inches in diameter. The pressures obtained by the scheme 
would be very satisfactory. With regard to the cost of an upland 
scheme compared with a river supply, Mr. Strachan says: ‘‘In my 
report on the upland supplies, dated Dec. 10, 1903, I put the cost of the 
Pulverbatch scheme at £148,000. In this report I put the cost of the 
river supply with the Sharpstone Hill site at £85,000 for works, plus 
£3000 for lands and easements, which make a total of £88,000. These 
capital sums show a difference of £60,000 in favour of the river supply; 
and, so far as Iam able to determine the matter on estimates, the 
figures named are strictly comparable and reliable.’’ He reckons that 
the expenses of operating the river supply will be £1650, plus £400 for 
depreciation, &c., of the engines and pumps; making a total of £2050 
per annum, compared with £700 for the upland gravitation scheme, or 
an excess of £1350 per annum for the river scheme. The short result, 
therefore, is that the river supply will cost {60,000 less in capital 
charges, and £1350 per annum more in annual working expenses than 
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- upland scheme, so that the river supply is substantially the cheaper 
of the two. 

After considerable discussion, the report of the Water Committee in 
favour of the scheme was adopted. 


_— — 
— 


WATER SUPPLY OF CAIRO AND ALEXANDRIA. 


Last Wednesday’s Engineering Supplement to ‘‘ The Times’’ con- 
tained a despatch from Egypt, which stated that the problem of pro- 
viding a plentiful and pure supply of water is now, after many years, 
just beginning to be surmounted in Cairo and Alexandria. 


Daring the recent phenomenally hot weather, the Cairo Company 
have been pumping two-and-a-half times more water than is stipulated 
for in their concession. The population is increasing enormously ; and 
the Company’s Engineers have had recourse to artesian wells to re- 
inforce the supply. Several wells have been sunk close to the Nile 
banks, and pumping has already commenced ; but the experiment is 
regarded as tentative. It will continue for two years, by which time 
the success or failure of these wells will be amply demonstrated. 
When the red water of the Nile begins to flow down in June, the 
energies of the Companies have to be devoted to freeing the water 
of the fine silt with which it is loaded. This process, it is stated, was 
imperfectly performed until quite recently ; and in Cairo the results 
do not even yet give unqualified satisfaction. At Alexandria, an exten- 
sive filtration plant laid in the reservoirs has just been completed ; and 
as far as can be judged from the limited time the arrangement has been 
in operation, its efficiency is up to expectations, 


_ — 
—_— 


Workmen’s Bonus at Stafford.—The Stafford Town Council have 
agreed to a recommendation of the Gas and Electricity Committee 
that, in pursuance of the arrangement as to profit-sharing by the 
employees, a bonus of £424 (representing 7 per cent. on the wages) be 
paid to the clerks and workmen of the Gas Department, and that the 
sum of £44 (representing about 54 per cent. on the wages) be paid to 
the officers and workmen in the Electricity Department. The Chair- 
man of the Committee (Alderman Wright) said the bonus had been 
well earned, and would be an inducement to the men to do their very 
best. Mr. Bedford was opposed to the payment; contending that the 
men should be better paid instead, or the money might be expended in 
providing labour for the out-of-work men in the town, or in giving 
a little relief to the penny-in-the-slot consumers. Alderman Wright 
pointed out that the bonus system had been adopted by the Council 
for some years, and grew out of an attempt to provide a superannuation 
fund, which fell through owing to legal difficulties. As regarded the 
slot-meter consumers, though they paid a little more for their gas, they 
had advantages not given to the ordinary consumers, inasmuch as they 
had their fittings and meters provided free of charge. 

















NOTES FROM SCOTLAND. 


From Our Own Correspondent. 
Saturday, 

The annual accounts of the Edinburgh and Leith Gas Commissioners 
are to be issued on Monday. Their contents are unknown as yet, and 
of course, I cannot write upon them; but I will endeavour to give a 
short summary. I hear that they have turned out well—a view which 
is borne out by the comparative statement for the past ten years, 
which has been issued by Mr. Herring, and which is given on another 
page of this issue of the ‘‘ JourNnAL.’’ It is almost startling to find 
that the revenue from residuals has risen during the ten years from 
£20,632 to £54,163; that manufacturing wages and charges, in- 
cluding purification, have gone down from £46,662 to £26,210; and 
that, although coal is now 1s. per ton dearer than it was ten years ago, 
the gross profits have risen from £38,803 to £91,735. The advantages 
derived from the opening of the Granton works are seen in this, that 
the revenue from residuals has risen since 1902 by £18,383; that manu- 
facturing wages and charges have fallen since then by £34,426; and 
that the gross profits have risen by £21,047. The comparison is, 
perhaps, more striking when we take the year which has just closed— 
being the first year in which the Granton works bore the whole burden 
of the gas supply—with the preceding year, when part of the supply 
was provided from the Edinburgh works. It is found that, in the 
course of one year, manufacturing charges have gone down by £13,584, 
and that gross profits have risen by £12,263. There is a temptation to 
say that the one set of these figures is about equal to the other, and 
that, consequently, the economies are to be found in the working of 
the machinery in the retort-house and the purifier-house ; but a closer 
scrutiny reveals that the price of gas was 3d. per 1000 cubic feet less— 
equal, as is pointed out, to £22,917—and it is thus evident that there 
have been substantial economies in other quarters, and that the whole 
of the benefits which the consumers are enjoying is not being taken out 
of the pockets of the working section of the community. The saving of 
£22,000 odd is equal to more than 2d. in the pound on the rates. 

On Monday of last week, Lord Ardwall, in the Court of Session, 
heard Counsel upon the evidence recently led in the action by 
Messrs. J. Muir and Son, Limited, against the Edinburgh and Leith 
Gas Commissioners, relative to the pollution of a well in the pursuers’ 
brewery. Mr. Guthrie, K.C., for the pursuers, claimed that they had 
established damage to their Stable Well, for which the Gas Commis- 
sioners were responsible inlaw. There were four questions in the case: 
(1) Had the pursuers established pollution? (2) Had the pollution 
been caused by the defenders? (3) Had it been to the pursuers’ loss ? 
(4) Suppose that to be the case, were the defenders responsible in law 
or the damage? To the first question there could only be the one 
answer, as pollution was admitted. He argued that the pollution had 
been caused by the defenders, and had been to the pursuers’ loss ; and 
that, in law, according to decided cases, the defenders were responsible. 
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The pursuers had attempted to make out that the pollution happened 
in a particular way, and that the defenders failed, in the course of a 
certain operation, to take due and reasonable precaution to prevent 
ollution. But, he contended, it would be sufficient for him, on the 
authority of the cases, if he read them aright, to have proved that 
material of a noxious nature was produced on the defenders’ ground, 
and was allowed by them to go on to the pursuers’ ground, with the 
resultof damage. If the pursuers were to be obliged to provide another 
supply of water, the cost of a new well would be £7218 ; of pumping 
the Stable Well for twenty years, in order to prevent the adjoining 
well from being polluted, £2080; and the purchase of town water for 
three years, until the new well would be ready, £537—roughly, £10,000 
_-which would be the measure of the damage sustained by the pursuers. 
Mr. T. Shaw, K.C., for the defenders, asked absolvitor, upon the 
simple ground that the pursuers had put forward a specific case, and 
had failed to prove it. He asked his Lordship to note that there was 
now no case presented under the Act of 1847. It was, to ailintents and 
purposes, an ordinary action of damages. Lord Ardwall said he would 
take some time to consider his decision. Upon the facts he would 
probably not have much difficulty; but as the case would likely go 
further, he would look into the law. 

The Corporation of Dundee are always the first of the large munici- 
palities in Scotland to submit their gas accounts for the year; this 
being due to the fact that their financial year ends on April 30—a full 
fortnight before most of the other gas undertakings in the country. 
This important piece of public business was got through on Wednesday 
of this week, as will be seen from a report of the proceedings in another 
column. It cannot be said that the proceedings leave matters in a very 
clear light to those who have not access to the accounts. The state- 
ment is essentially a financial one, and would be much improved if, 
along with it, the Convener of the Gas Committee were to give some 
account of the working for the year. This, of course, does not natur- 
ally fall to Treasurer Ritchie, who is the spokesman for the depart- 
ment. The criticisms were confined to the two subjects of the free 
fixing of stoves and the purchase of coal. Mr. Brownlee was, as 
usual, the dissatisfied one. As to the stoves, there was the double 
objection that the proposal had not been sufficiently considered 
in Committee, and that it was an unreasonable scheme. With the 
first we have little concern—it being a domestic detail. The other 
objection raises the whole question of the supply of gas-stoves. We 
may take it for granted that the scheme was not brought forward by 
Mr. Yuill without sufficient consideration, and that he is quite able, 
by the aid of his knowledge of what has been accomplished in other 
towns, to give convincing reasons for his proposals. These, as has 
been already stated, are that gas-cookers, up to a net value of £5, are 
to be supplied and fixed free of charge; above that price, a rent of 
10 per cent. on the net cost over and above this value to be charged. 
Users of stoves are to be required to sign an agreement that they 
will: (1) Keep the stove in use for twelve months after fixing, and pay 
the costs of connections, together with the fixing and removing, in the 





event of the stove being removed earlier at the request of the consumer ; 
(2) that they will be responsible for all damage which may occur to 
the stoves, other than ordinary wear and tear; and (3) guarantee a 
consumption of gas of from 12,000 to 20,000 cubic feet per annum, 
according to the size of the stove. The Council, by an overwhelming 
majority, approved of the proposals of Mr. Yuill; and well they might, 
when they took into account what was said by Mr. High, to the effect 
that during 24 years he had reduced their capital charges by £30,000, 
rebuilt the retort-house out of revenue at a cost of £10,000, and 
reduced the price of gas from 3s. 6d. to 2s. 8d. (or no less than tod.) 
per 1000 cubic feet. 

At a meeting of the Dundee Gas Committee on Tuesday, Mr. Speed 
referred to the great success which had attended the system of lighting 
the central and main thoroughfares of the city with incandescent gas- 
lamps, and urged that an extension of this means of lighting should be 
made. Mr. Stevenson, the Convener, stated that the Gas Department 
were fully alive to the importance of the improvement Mr. Speed 
desired. He stated that arrangements had been made for the carrying 
out of the work, and that it was hoped that before the end of the year 
every street and lane in the city would be illuminated by the incan- 
descent gas-light. The same meeting considered the Board of Trade 
regulations relative to the employment of locomotives in industrial 
establishments. Mr. A. Yuill, the Engineer and Manager, reported 
that if the regulations were insisted in, in so far as regarded the Dundee 
Gas-Works, serious structural alterations would be necessary, and 
there would be interference with the work of the establishment. The 
Committee gave instructions to the Clerk to lodge objections to the 
regulations, and to ask that inquiry should be made. 

The profit of the Muirkirk Gas Company for the past year amounted 
to £197. A dividend at the rate of 74 per cent. has been paid, and the 
price of gas has been reduced from 4s. 7d. to 4s. 2d. per 1000 cubic 
feet. The Edzell Gaslight Company have paid a dividend at the rate 
of 24 per cent., and have reduced the price of gas from 7s. 6d, to 7s. per 
1000 cubic feet to ordinary consumers, and from 63. 64. to 5s. 6d. for 
gas consumed in stoves. The Elie and Earlesferry Gas Company 
had a profit of £363. They have paid a dividend at the rate of 6 per 
cent., and have carried forward {210. The price of gas is being 
reduced from 5s. 5d. to 5s. per 1000 cubic feet for ordinary consump- 
tion, and to 4s. 7d. for cooking and power purposes. The Directors of 
the Bothwell and Uddingston Gas Company, Limited, report that the 
net profit for the year has been £2489. They propose to pay the usual 
dividend of 1o per cent., and to carry forward £785. During the year 
the quantity of gas sold amounted to 48,559,000 cubic feet, from which 
there was realized £7095; and, beyond this, £4449 was received from 
the residual products. 

The quantity of gas manufactured in the Dunfermline Corporation 
Gas-Works during the year ending May 15 amounted to 107,812,500 
cubic feet—an increase of 3,130,400 cubic feet upon the year preceding. 
The quantity accounted for was 102,135,000 cubic feet—an increase of 
2,930,100 cubic feet. 
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CURRENT SALES OF GAS PRODUCTS. 


Week ending June 24, 


There has been a big batch of rumours as to dealings in London 
pitch on the Continent during last week, one-half of which will pro- 
bably prove to be incorrect. These rumours have, however, had a 
very sensible effect upon views of buyers, who now consider 29s. 6d. to 
30s. f.o.b. Thames as outside figures. An undoubted fact is that large 
quantities of pitch have changed hands both for the end of this year and 
wel] into next, with the result that sellers are very much firmer in 
their ideas ; and this should be bornein mind. Business in 90 per cent. 
benzol, and in crystal carbolic acid has been somewhat small, but 
values in both cases are well maintained at od. or a little over for benzol, 
and at 6d. for 35° and 63d. per lb. for 39°-40° crystal carbolic, 60° 
crude carbolic is a little weaker, ifanything, at from 1s. 94d. to 1s. 10d. 
Oils maintain their position. Sulphate of ammonia is, if anything, not 
quite so strong; but in reality makers have little or nothing to offer. 


Sulphate of Ammonia. EON, Jt: 24- 

The market has been quiet, and prices have barely been maintained ; 
the closing quotations being /12 ros. per ton f.o.b. Hull, £12 12s. 6d. 
f.o.b. Leith, and £12 15s. per ton f.o.b. Liverpool. For July delivery 
the same prices are quoted. The Continent being still quite off the 
market, and, other demand being less urgent than was recently the case, 
makers have had to make some concession in order to effectsales. The 
forward position is unchanged ; there being still a divergence of at least 
5s. per ton between the ideas of makers and those of buyers, and buyers 
not being at all keen in view of the dull nitrate of soda market in the 
forward position. 


Nitrate of Soda. 


This article remains quiet at tos. todd. to 11s. 13d. per cwt., accord- 
ing to quality, on spot. 


Tar Products. Lonpon, June 24. 


There has been very little business doing during the past week, 
although there has certainly been rather more inquiry all round. In 
benzol, London makers appear to be fully sold for prompt delivery, and 
do not seem at all anxious to offer forward unless at improved prices. 
In the North, however, business has again been done on rather easier 
terms for early delivery ; while in 50-90 per cent. there are still Conti- 
nental buyers for July-December shipment. Makers, however, decline 
to entertain business at anything like the prices mentioned by con- 
sumers, and seem inclined to defer contracting forward just at present. 
There are really no stocks of this article; and as the English aniline 
makers have lately been purchasing fair quantities, it seems probable 
that prices will be well maintained for the next two or three months. 
The position of solvent naphtha and toluol remains unchanged; and 
there is no business of any importance to report, although there is still 
a fairly good demand. In creosote, sales have again been made in 
Yorkshire at 13d., although in some instances 1}d. has been accepted. 
In the Lancashire district, makers are still taking rather low prices; 
but the quality of the oil recently delivered has been very salty in- 
deed. In London, the largest producers arestill very firm, and appear 
certainly inclined to wait rather than reduce their quotations. The 
smaller distillers are, however, selling at fairly low prices; but the 
quality of the oi! is decidedly inferior to that produced by the larger 
makers. There has not been very much doing in carbolic acid. 
Several small parcels have, however, been sold at prices varying 
from 1s. 9}#d. to 1s. 94d. for June-July; but with regard to forward 
there is really nothing doing, as manufacturers are not at all 
inclined to sell for July-December, unless at a considerable im- 
provement on existing prices. In crystals, a fairly good business has 
been done in 39-40 per cent. ; and it is reported that several good orders 
have been secured by the German producers. Pitch is decidedly quiet, 
and as regards prompt it is difficult to fix prices. Sales have un- 
doubtedly been made on the Continent at prices which will not leave 
29s. per ton f.o.b. London; and it is reported that business has been 
done for September-December, but at slightly lower prices. In the 
Yorkshire district, the demand is fairly good ; and it is reported that 
business has been arranged for forward delivery at about 30s. for 
special makes. There is, however, very little business doing for for- 
ward delivery ; and probably there will not be much change in the 
position until the end of July or early in August, when some of the 
large tar contracts will be settled. In Lancashire, there is really no 
business of importance to report; but there is no doubt that several 
small parcels could be purchased at reasonable prices for early ship- 
ment—makers being anxious to clear out stocks. In South Wales, 
business is very quiet indeed, and the briquette makers report consider- 
able difficulty in selling for either prompt or forward delivery. There 
have been one or two inquiries from Belgium over the first six months 
of next year, but manufacturers do not care to sell so far forward unless 
at a slight improvement on present prices ; while consumers appear to 
think they should buy at lower prices for forward than for prompt. 

The average values during the week were: Tar, 16s. 6d. to 21s. 6d. 
Pitch, London, 28s. 6d. to 29s. ; east coast, 28s. to 28s. 6d.; west coast, 
26s. 6d. to 27s. 6d. Benzol, 90 per cent., 9d.; 50-90 per cent., 84d. 
Toluol, 84d. Crude naphtha, 334.; solvent naphtha, 83d. to 84d. ; 
heavy naphtha, tod. to rofd. Creosote, London, 14d. to 18d.; North, 
1;d. to 1d. Heavy oils, 2d. to 24d. Carbolic acid, 60 per cent., 
Is. 93d. to1s.94d. Refined naphthalene, £4 to £8 ros. ; salts, 12s. 6d. 
to 14s. Anthracene, ‘‘A” quality, 14d. to 1d.; ‘*B"’ quality, 
unsaleable. 


Sulphate of Ammonia. 

The market has been very quiet during the past week, and asa 
rule prices have been slightly easier. Beckton still quote £12 155. ; 
but there is really no business doing. The South Metropolitan Gas 
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Company reduced their quotation to £12 17s. 6d. on their own special 
terms, but without effecting sales. The price in Hull still remains 

12 10s. for prompt ; but business is reported over the last six months 
of the year at under this figure. In Leith, £12 12s, 6d. may be taken 
as the nominal value; but no business of importance appears to have 
taken place during the past week. The market at Liverpool is quiet ; 
and there is very little doing. The nominal price may be taken as from 
{12 12s, 6d. to £12 15s. 


_- — 
— 


COAL TRADE REPORTS. 


Lancashire Coal Trade. 

Except for engine fuel, the demand for coal is of a moderate character. 
Prices remain steady, at the following rates: House coal, best, 13s. to 
148., secondary 12s, to 13s., common gs. to Ios., best steam and forge 
coal 8s. to 93., engine do. 7s. 6d. to 8s. 6d., best slack 7s. to 8s., medium 
6s. to 6s. 9d., common 5s. to 5s. gd. at the pit mouth. Coal for ship- 
ping is quiet, varying, according to quality, from 8s. 6d. to gs. 6d. 
delivered at the docks. For coke and cannel there is little inquiry. 
The Manchester Coal Exchange was practically deserted last week. 
The Whit week holiday would be rather a gain than otherwise to col- 
liery proprietors. The coal trade is always less in summer than in 
winter; and the sources of supply are so numerous that in some dis- 
tricts only four, and in others three, days per week is the average time 
worked by the miners. Wages are as low now as they have been since 
1898. They stand at 40 per cent. above the 1888 basis, or 5 per cent. 
above the minimum fixed by the Conciliation Board, and 20 per cent. 
below the maximum. 





Northern Coal Trade. 


The coal trade has been rather irregular for the past few days, as 
there has shown itself, in anticipation of the great local holidays, a 
fuller demand for some classes of coal. The inquiry for steams 
is fair for the season, but without the pressure that is sometimes 
known; so that occasionally an idle day occurs at collieries. Best 
Northumbrian steams are steady at about gs. 6d. per ton f.o.b., second- 
class steams are 8s. 3d., and steam smalls are firm at from 4s. gd. to 
5s. 6d. The gas coal trade is a little easier ; the deliveries on the large 
contracts being at the lowest point of the year. The exports are fairly 
good, so that the shipping collieries are working steadily. Durham 
gas coal varies from 7s. 9d. to 8s. 3d. per ton f.o.b. ; but there are one 
or two classes that are quoted 3d. to 6d. higher. Little is being done 
in the way of contracts at present; but those for one or two south- 
country towns are now in course of negotiation, and will probably be 
closed at something like current quotations, or perhaps very slightly 
less. Coke is firm; and gas-coke is quoted at much the same prices as 
last given—from 12s. to 12s. 9d. per ton f.o.b. in the Tyne for good 
quality. 


Scotch Coal Trade. 


Trade continues to drag, although there is a better demand for 
shipping. The Baltic trade is now in full swing, which makes a great 
difference to the Scotch coalowner. Prices have not changed, but are 
quoted as follows: Main 7s. 3d. to 7s. 6d. per ton f.o.b. Glasgow, ell 
8s. to g3., and splint 8s. 3d. to 8s.6d. The shipments for the week 
amounted to 257,553 tons—an increase of 22,470 tons upon the previous 
week, and of 13,775 tons upon the corresponding week of last year. 
For the year to date, the total shipments have been 5,395,980 tons— 
an increase of 372,821 tons upon the same period of 1904. 


_ 
ie 





Price of Coke at Birmingham.—Some anonymous correspondence 
has been appearing in the Birmingham Press with regard to the price 
charged by the Gas Department for coke. In reply to a letter calling 
attention to the fact that coke is being charged in the Manchester 
district at ros. 6d. per ton, another writer says that in Manchester or 
almost any neighbouring town it can be bought at much less than this 
figure to go away by rail. A gentleman signing himself ‘‘ Overcharged,’’ 
says that when he first began to use coke seven or eight years ago, the 
price for small coke, delivered into his premises in bags, was 13s. 6d. 
per ton, less 5 per cent. discount for cash paid with the gas account ; 
whereas now, with coal at about the same price as at that time, the 
charge is 18s. per ton net. 


_ A Big Deficiency at Morecambe.—In presenting the Gas Com- 
mittee’s minutes to the Morecambe Town Council, Mr. Barnsbee had 
to regret that he was not able to give a very encouraging account 
of the year’s working of the Gas Department, on which there was a 
deficiency of £1697. The chief reason of this, he said, was a lessened 
consumption. They had lost £341 by this means, they had not received 
as much in rents for meters and cookers as last year by £35, and 
residuals had decreased £290; these three items alone totalling up to 
£660, The expenditure amounted to a little more than the previous 
year; but in this a new boiler was included. He hoped matters had 
taken a turn, and that they would be able to show a better balance- 
sheet as the result of this year’s working. 


Opening of New Show-Rooms at Shanklin.—New and excellently 
arranged offices and show-rooms were opened last week by the Shanklin 
Gas Company, who have celebrated the event by the holding of an 
exhibition of stoves, with lectures by Mrs. Collins. The formal open- 
ing ceremony was performed by Mrs. White Popham, the Lady of the 
Manor, in the presence: of a large gathering, which included several 
members of the gas profession. Mr. Francis Cooper, the Chairman, 
gave a brief history of the undertaking. Both the exhibition and 
lectures were a great success ; the spacious Board-room, in which the 
latter were held, being well filled each afternoon and evening during 
the week. There are already close upon 600 gas-cookers in use in the 
town ; and there can be no doubt that the go-a-head policy of the Com- 
pany and their Secretary and Manager (Mr. F. C. Taylor) will lead to 
this number being substantially increased in the near future. 
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Burglary at a Gas-Works.—The Leighton Buzzard Gas-Works 
were visited by burglars a few nights ago; but fortunately not a very 
large amount of money was taken. The office of the Manager (Mr. 
C. F. Ruggles) was ransacked, and a till and cash-box rifled; but no 
attempt seems to have been made to open the safe. 


A Bath-Heater Fatality in Paris.—Through an escape of gas from 
the bath-heating apparatus, Mr. Sewell, the Solicitor to the British 
Embassy of Paris, has lost his second daughter, aged eight years. 
Becoming suspicious that something was wrong, the father and mother 
proceeded to the room, and found the poor little girl drowned in the 
bath. The person of whom she was in charge was lying unconscious 
on the floor, but fortunately she subsequently revived. 


Water-Main Burst at Halsall—On Sunday week, the 18-inch 
pipe at Halsall—the chief main supplying Southport, Birkdale, and 
Formby—burst, and serious inconvenience was caused to consumers ; 
there being a shortage of water for some time. The accident was 
occasioned in a rather unusual manner. It seems that a piece of the 
cast-iron main had been eaten through by some chemical element 
which had formed part of the soil surrounding the main, which was 
laid thirty years ago. A large hole was found in the pipe and a blue 
patch remained round it. 


Continental Union Gas Company.—An extraordinary meeting 
of this Company was held last Wednesday, at which the following 
resolution, passed at the meeting on the 6th inst. (ante, p. 843), was 
confirmed, on the motion of the Chairman (Mr. Arthur Lucas), 
seconded by Mr. Frederick Tendron: ‘‘ That the regulations contained 
in the printed document submitted to the meeting, and for the purpose 
of identificaticn subscribed by the Chairman thereof, be and the same 
are hereby approved, and that such regulations be, and they are 
hereby, adopted as the regulations of the Company, to the exclusion of 
all the existing regulations thereof.” 


Mishap at the Cork Water-Works.—Serious inconvenience has 
been caused at Cork by a breakdown of one of the engines at the water- 
works, by which the steam power was reduced practically to nothing. 
To add tothe gravity of the situation, the reservoirs were almost empty ; 
and as typhoid fever is prevalent in the county, a shortage of water 
might have disastrous consequences. It is said that the county supply 
was almost entirely dependent on the machinery that has broken down, 
as the turbines now in the works are ineffective when the water is so 
low in the river as is the case at present. Fortunately a heavy fall of 
rain, which replenished the reservoirs, occurred in time to avert a 
water famine in the city. 


Cheaper Gas at Bingley.—The profit on the past year’s working 
at Bingley amounted to £1830, of which £1643 has been added to the 
reserve fund, making it £5055. As the fund has now reached the sum 
which the Gas Committee some years ago fixed upon before a change 
could be made in the price of gas, they decided to recommend a reduc- 
tion of 3d. per 1000 cubic feet to consumers in the District Council 
area, and 2d. to those outside. On going into the figures, however, it 
was ascertained that it would be possible to make the reduction 4d. in 
the Council’s area, and still leave a surplus of nearly £500; and the 
Council have therefore made the concession 4d. and 2d. in the two 
areas respectively. The sales of gas—nearly 97 million cubic feet— 
showed a small decrease on the previous year. 


A River’s Pollution Question.—The Launceston Town Council 
yesterday week again had under consideration the question of permit- 
ting the Gas Company to connect their sulphate of ammonia works 
with the public sewers. The Conservators of the River Tamar had 
written to the Board of Agriculture and Fisheries pointing out that it 
was undesirable in the interests of the fisheries that the effluent from 
the works should not be open to inspection as at present. The Sur- 
veyor thought the difficulty would be overcome if the effluent passed 
into a tank; a small pipe being provided for the overflow. The 
effluent could then be tested before it passed into the sewer. Mr. J. 
Kittow thought it was for the Gas Company to prove that there was 
no danger in the scheme, and moved that the Council take no further 
action in the matter. This was agreed to. 


Alleged Nuisance from Gas-Works in Kensington.—Dr. T. Orme 
Dudfield, the Medical Officer of Health for Kensington, in his annual 
report just circulated, says that complaints were occasionally received 
during the past year of nuisance from the gas-works at Kensal Green. 
‘* There can,’’ he adds, ‘* be no doubt as to the genuineness of the com- 
plaints, which receive confirmation from Willesden ; the inhabitants 
of that district suffering when Kensington people have no ground for 
complaint, and vice versi—the incident of nuisance varying with change 
in the direction of the wind. That the cause of the nuisance is more 
or less under control, is proved by the intermittency of the complaints, 
and as the smells are at times not perceptible to any noxious degree in 
the vicinity of the works. No proceedings, whether by an indictment 
or for an injunction, bave hitherto been taken.’’ 


A Water Shortage in South London.—Some excelient ‘‘copy ’’ was 
furnished last week for the daily papers, by a temporary cutting off 
of the water supply of Balham, Tooting, and Streatham. On Tuesday, 
without any warning, the mains ceased to give their accustomed 
abundance of water ; and when the residents had emptied their cis- 
terns, they had to wait as patiently as they could for their replenish- 
ment—which took place on the following day. Needless to say, a 
considerable amount of inconvenience was caused, even in the short 
period during which the ‘‘ cut-off’’ lasted. The explanation of the 
occurrence furnished by the Metropolitan Water Board was that the 
failure of the supply was due to the choking of the filter-beds at 
Surbiton and other Thames-side stations. 





The Pinner Gas Company have placed with Messrs. Robert 
Dempster and Sons, Limited, of Elland, an order for a new retort-bench, 
including Waddell’s patent regenerators. 


The Gas Lighting Improvement Company, Limited, have just 
received an order from the Dumfries Coporation for a Maxim patent 
carburettor (which is now in course of erection at the gas-works), as 
well as a contract for a year’s supply of benzol for use in same. 
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BOOKS AND LEAFLETS 


TO BE OBTAINED OF 
WALTER KING, 
11, Bott Cour , Freet Street, E.C. 





THE VALUATION OF GAS, ELECTRICITY, AND 
WATER-WORKS FOR ASSESSMENT PUR. 
POSES.—Second Edition. By -THomas New- 
piccinG, M.Inst.C.E., and WILLIAM NEWBIGGING, 
Assoc.M.Inst.C.E. Price 5s, 


MOND GAS SCHEME.—By F. N. KEEn, of the Middle 
Temple, Barrister-at-Law. Price ls, 


THE FLOW OF GASES AND PROPORTIONING 
GAS-MAINS. — By F. SouTHWELL Cripps, Assoc. 
M.Inst.C.E. Price 7s. 6d. 


SANDELL’S GAS COMPANIES’ EXPENDITURE 
JOURNAL.-—Price, two quires, 36s. ; three quires, 45s. 
SANDELL’S GAS COMPANIES’ RENTAL-BOOK,— 

Price, two quires, 36s.; three quires, 45s, 

SANDELL’S ANALYZED WAGES BOOK, — Price, 
two quires, 15s. 

TABLES OF VALUES, DISCOUNTS, DIVIDENDS, 
AND WEIGHTS AND MEASURES FOR USE IN 
GAS OFFICES. By THomas NEwBIGGInG, M.Inst.C.E. 
Price 2s. 

CHEMISTRY FOR ENGINEERS AND MANUFAC. 
TURERS. Vol. Il. — By Biount and Buoxam, 
Price 16s. 

TECHNICAL GAS ANALYSIS. — By CLEMENS 
WINKLER. Second Edition. Price 10s. 6d. 

METHODS OF GAS ANALYSIS.—By Dr. WALTHER 
Hempet. Translated from the third German edition 
and considerably enlarged by L. M. Dennis. Price 
Ols. 





THE SCIENCE AND PRACTICE OF LIGHTING | 
AS APPLIED TO STREETS, OPEN SPACES, AND 
INTERIORS.—By W. H.Y. WEBBER. Price 3s. 6d, 


PUBLIC LIGHTING BY GAS AND ELECTRICITY. 
—By W. J. Dispiy, F.1.C., F.C.S. Price 21s. 


HANDBOOK OF PRACTICAL GAS-FITTING.—By 
W. Grarron. Price 5s. 


A LEAFLET ON SULPHATE OF AMMONIA: ITS 
SOURCE; RELATIONSHIP TO SOIL; EFFECT 
ON PLANTS.—By H. Cousins, M.A., South- 
Eastern Agricultural College, Wye. Price 7s. 6d. per 
100 ; £3 per 1000. 


GAS AND GAS-FITTINGS.—By H. F. Hitts, F.C.S. 
Price 5s. ‘ 


AGRICULTURAL VALUE OF GAS LIME.— By 




















CHARLES D. Puituips, J.P. Price 10s. 6d. per 100. 


THE COMPOSITION AND USE OF GAS LIME IN 
AGRICULTURE.—By (the late) Dr. Voetcxer, Pro- 
fessor of Chemistry to the Royal Agricultural Society 
of England. Price 5s. per 100. 


NOTES ON WATER SUPPLY.—By J. T. Roppa, 
Assoc.M.Inst.C.E., Assoc.M.Inst.Mech.E., Member 
of the British Association of Water-Works Engineers. 





ice 5s. 
INTERNATIONAL ENGINEERING CONGRESS 


(GLASGOW, 1901)—_THE PROCEEDINGS OF THE | 
GAS SECTION, Edited by J. W. HEetps, M.Inst.C.E. 


Price 5s. 

CONSTRUCTION OF GAS-WORKS,.—By Hvuaues and 
O’Connor. Price 6s. 

GAS LIGHTING.—By CuHartes Hunt, Price 18s, 


GAS MANUFACTURE FOR STUDENTS.—By J. 
Hornsy. Price 5s. 





GAS ENGINEERS’ 
10s 


POCKET BOOK. — By H. 
O’Connor. Price 10s. 6d. 


NOTES ON THE LITHOLOGY OF GAS COALS 
WITH LIST OF COMMERCIAL ANALYSES.— By 
JAMES PaTERSON, C.E., F.G.8. Price 3s. 


ANALYSES OF SCOTCH COALS, CANNEL, 
SPLINT, SHALE, &c., USED IN 'THE MANUFAC. 
TURE OF GAS.—By (the late) Dr. Witt1amM WAL- 
LACE, Of Glasgow. Price 1s. 


CONSPIRACY AND PROTECTION OF PROPERTY 
ACT.—Price 2s. per dozen, or 10s. 6d. per 100. ; printed 
on broadsides, or on cardboard 12 in. by 9 in. 

LAW OF LONDON GAS COMPANIES.—By T. J. 
BaRnes. Price 6s. 


PRECEDENTS IN PRIVATE BILL LEGISLATION 
AFFECTING GAS AND WATER UNDER- 
TAKINGS, 1891-1901 (the Volume for 1879-1890 is still 
on Sale).—By E. H. Stevenson and E. K. Burstat, 
MM. Inst.C.K. Price 21s, 


LAW RELATING TO GAS AND WATER.—By 
J. SHrress Witu, K.C. Fifth Edition. Price 35s. 


REESON’S COMPLETE GAS AND WATER ACTS,— 
By Joseru Reeson. Price 21s, 


THE POWERS OF CHARGE OF THE METROPO- 
LITAN GAS COMPANIES.—By Laurence W. §S. 
Rostron, M.A., B.C.L., of New College, Oxford, and 
Lincoln’s Inn, Barrister-at-Law. With a Preface by 
GEORGE Livesey, M.Inst.C.E. Price 6s. 


GAS ANALYSTS’ MANUAL.—By Jaceves ABApy, 
Price 18s, 

GAS ENGINEERS’ LABORATORY HANDBOOK.— 
By J. Hornsy. Price 6s. 

GAS AND FUEL ANALYSIS.—By A. H. Guitt. 
Price 5s. 6d, 

CALORIMETRY OF PRODUCER AND ILLUMI- 


NATING GASES.—By Joun F. Simmance, Assoc. 
M.Inst.C.E., M.Inst.Mech.E. Price 2s, 





Other Books supplied (Post Free) at Published Prices. 








NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communications. 





Whatever is intended for insertion in the ** JOURNAL" must be authenticated by the name and 


address of the writer; not necessarily for publication, but as a proof of good faith. 


COPY FOR ADVERTISEMENTS for the “JOURNAL” should be 
received at the Office NOT LATER than TWELVE O’CLOCK NOON ON 
MONDAY, to ensure insertion in the following day’s issue. 

Orders for Alterations in, or stoppages of, PERMANENT ADVER- 
TISEMENTS should be received by the FIRST POST on SATURDAY. 

Wanted, For Sale, and Tender Advertisements, Six Lines and 


under, 3s.; each additional Line, 6d. 


Payable in Advance. 





TERMS OF SUBSCRIPTION to the “ JOURNAL.” 
United Kingdom: One Year, 21s.; Half Year, 10s. 6d. ; Quarter, 6s. 6d. 


If credit is taken, the charge is 25s. a year. 


Abroad (in the Postal Union): £1 7s. 6d., payable in Advance. 





All Communications, Remittances, &c., to be addressed to 
WALTER KING, 11, Bott Court, FLEET STREET, Lonpon, E.C. 


Telegrams: ‘‘GASKING, LONDON.” 


Telephone: P.O. 1571a Central. 








WANTED, FOR SALE, CONTRACT, &c. ADVERTISEMENTS IN THIS WEEK’S “ JOURNAL.” 


Situations Vacant. 


MANAGER (Australia). 
OuTDOOR SUPERINTENDENT. NO. 4413. 
RENTAL AND LEDGER CLERK. NO. 4423. 

REPRESENTATIVE (GAS APPARATUS). Sell’s Adver- 

tising Agency. 

FITTER AND BLACKSMITH. 
SuB-FoREMAN. No, 
WORKING MANAGER. 


Partner with Capital Wanted. No. 4416. 
Situations Wanted. 


Book-KEEPER, &c. No. 4420. 

Gas Fitter. Fitter, Bexhill. 

In Gas oR WATER Works (PREMIUM OFFERED). 
No. 4421. 

MANAGER. NO. 4412. 

SHOW-RooM MANAGER AND SALESMAN, 


Plant, &c., for Sale. 
PuMPING MACHINERY. 


No. 4410. 


Worthing Gas Company. 
4422. 
Church Stretton Gas Company. 


No. 4407. 


Birmingham Water Depart- 


ment, 

Automatic Gas-Meter Arrangement Wanted. 
No. 4424. 

Gas Works for Disposal. No. 4418. 


| Plant (Second-Hand) Wanted. 














AMMONIA STILL. No. 4417. | 
BoILerR. Sutton Gas-WorkKs. 
Gas ENGINE AND EXHAUSTER. NO. 4419. 


Stocks and Shares. 


j 
} 


ALDERSHOT GAS AND WATER Company. July 14. | 
BrisTOL WATER COMPANY. ju y 6. 
Croypon Gas Company. July ir. 
DorKING GAs Company. July 4. 

LOWESTOFT WATER AND GAS Company, July 4. 


RoMFORD GAS COMPANY. July 4. 
RuGsBy Gas COMPANY. June 30. 


TENDERS FOR 


Coal and Cannel. 


BETHESDA GAS DEPARTMENT. Tenders by July 12. 
ExMouTH GAs Company. Tenders by June 30. 
ILKESTON GAS DEPARTMENT. Tenders by July 1. 


Fire Clay Goods. 





PONTYPRIDD GAS DEPARTMENT. Tenders by July 3. 


General Stores, Oils, &c. 
PONTYPRIDD GAS DEPARTMENT. 


Incandescent Goods. 
PONTYPRIDD GAS DEPARTMENT, 


Tenders by July 3. | 


Tenders by July 3. 


Iron and Steel and Castings. 


PONTYPRIDD GAS DEPARTMENT. Tenders by July 3, 


Lime. 

PONTYPRIDD GAS DEPARTMENT. Tenders by July 3. 
Meters, &c. 

PONTYPRIDD GAS DEPARTMENT. Tenders by July 3. 
Pipes, &c. 


PONTYPRIDD GAS DEPARTMENT. Tenders by July 3. 


Tar and Liquor. 


ATHERTON GAS COMPANY. 
STRETFORD GAS DEPARTMENT, 


Tenders by June 29. 
Tenders by July ro, 


Valves, Ironmongery, Taps, Lead Piping, 
Fittings, &c. 


PONTYPRIDD GAS DEPARTMENT. Tenders by July 3. 


Tar Tank (Railway). 


STAFFORD GAS DEPARTMENT. Tenders by July 1. 





OXIDE OF IRON. 


() NEILL's OXIDE 
For GAS PURIFICATION. 


LARGEST SALE OF ANY OXIDE, 





SPENT OXIDE PURCHASED IN ANY DISTRICT. 





GAS PURIFICATION & CHEMICAL CO., LD. 
JOHN WM. O'NEILL, 
Managing Director, 
PALMERSTON Hovse, Lonpon, E.C, 





WINKELMANN’S 


‘€ "FOLCANIC” FIRE CEMENT. 
Resists 4500° Fahr. Best for GAS-WORKS. 


ANDREW STEPHENSON, 182, Palmerston House, Old 
Broad Street, London, E.C, ‘Volcanism, London.” 








& J. BRADDOCK (Branch of Meters 


® Limited), Globe Meter Works, OLDHAM, and 
54 & 47, Westminster Bridge Road, Lonpon, 8.E. 

WET AND DRY GAS-METERS, PREPAYMENT 
METERS, STATION METERS, AND GOVERNORS. 
REPAIRS RECEIVE PROMPT ATTENTION, 
Telephones: 254 Oldham, and 2412 HOP, London. 
Telegrams :— 

‘* BRADDOCK, OLDHAM,”’ and ** METRIQUE, LONDON,”’ 





DUTCH OXIDE OF IRON. 





SPENT OXIDE PURCHASED IN ANY DISTRICT. 


HE First Dutch Bogore Co., Ltd, 
HOLLAND. 


General Manager (for England and Wales )— 
CHARLES E, FRY, LEAMINGTON, 
General Manager (for Scotland)— 
J. B. MACDERMOTT, 11, Bothwell St., GLASGOW. 





OXIDE OF IRON. 
(NATURAL.) 


BAteE & CHURCH will be pleased to 


send Quotations and Samples on application. 
SPENT OXIDE PURCHASED. 


oe eae FIRE CEMENT for all Retort and Furnace 
work. 
PAINT for Gasholders, Purifiers, &c, 


5, CROOKED LANE, Lonpon, E.C, 





SULPHURIC ACID. 


ransom ae 


G PECIALLY prepared for the Manu- 
facture of SULPHATE OF AMMONIA, 


SPENCER, CHAPMAN, AND MEssEL, LimITED, 36, Mark 
Lane, Lonpon, E.C. Works: SILVERTOWN, 
Telegrams: ‘‘ HyDROCHLORIC, LONDON,’’ 
Telephone: 341, AVENUE, 
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OBERT DEMPSTER & SONS, Lid., 
Contractor for Complete CARBONIZING 
PLANTS and every description of GAS APPARATUS 


and ELEVATING and CONVEYING PLANT, Roser 
Movunt Iron-WorkKs, ELLAND. 


SULPHURIC ACID for Sale, specially 


suitable for making Sulphate of Ammonia. 
BROTHERTON AND Co, Ltp., Chemical Manufacturers. 
Works : Binmincuam, LEEDs, and WAKEFIELD. 


HYDRATED OXIDE OF IRON. 
REPARED from Pure Iron. 


Twice as Rich as Bog Ore. 
Gives no Back Pressure. 
The Cheapest in the Market. 
Can be Exchanged for Spent Oxide. 
READ HoLuipay AND Sons, Ltp., HUDDERSFIELD. 


AMMONIACAL Liquor wanted. 


BROTHERTON AND Co., Ltp., Ammonia Distillers. 
Works: BrrMIncgHAM, GLascow, LEEDS, LIVERPOOL, 
AND WAKEFIELD, 


“VITERNUS” METALLIC PAINT FOR GAS- 
WORKS PLANT. 


OHN E. WILLIAMS AND C0O., 
LOWER MOSS LANE, 
MANCHESTER, 8.W. 

Telegrams: **‘ ENAMEL.”’ National Telephone 1759. 


A‘ TERTON’S Patent Charging 
Machine, especially adapted for Small Works 
up to 50 Millions. Nearly 40 already supplied, and still 
supplying. Would soon repay for small outlay. In- 
creased make and reduction in cost. 
Apply to E. PApFIELD AND Co., 96 & 98, Leadenhall 
Street, Lonpon, E.C, 


Jj ons RILEY & SONS, Chemical Manu- 

facturers, Hapton, near Accrington, are MAKERS 
of Special SULPHURIC ACID, for Sulphate of Am- 
monia Making. Highest percentage of Sulphate of 
Ammonia obtained from the use of this Vitriol, which 
has now been used for upwards of 50 Years. References 
given to Gas Companies. 


Grass SHADES of every description, 
for all kinds of Interior GAS LIGHTING. 
Illustrated sheets on application. 

JOHN WALSH WALSH, 

SoHo AND Vesta Guass Works, BIRMINGHAM, 
Telegrams: ‘‘ Vesta, BIRMINGHAM,”’ 

National Telephone: No. 63. 

London Show-Room: 4, HonBorn Crrcvs, E.C, 


SPENT OXIDE. 
HE South Metropolitan Gas Comvany 


=e always open to receive OFFERS of SPENT 
Chief Office : 709, Old Kent Road, London, 8.E. 
Telegrams: ** Metrrocas, Lonpon.”’ 


AS TAR wanted. 
BROTHERTON AND Co., Ltp., Tar Distillers. 
Works: BrrmincHaM, GLascow, LEEDS, LIVERPOOL, 
AND WAKEFIELD. 


ATENTS AND TRADE MARKS 


< PUBLICATIONS, **MERCHANDISE MARKS 
ACT, and Decisions thereunder,’ 1s.; ‘* TRADE 
SECRETS v. PATENTS,” 6d.; ‘*DOCTRINE of 
EQUIVALENTS, Mechanical and Chemical,” 64d.; 
SUBJECT-MATTER of PATENTS,”’ 6d. 
MEWBURN, ELLIS, & PRYOR, Chartered Patent 
Agents, 70 and 72, Chancery Lane, London, W.C. Tele- 
grams: ‘*‘ Patent London.’’ Telephone: No. 243 Holborn. 


ROTHERTON & CO., LIMITED. 


Offices : Commercial Buildings, LEEDs. 
Correspondence invited. 


IGGS, WALL, & CO., 13, Cross Street, 
Finsbury, E.C. Telegrams: *‘ Racout,’’ Lonpon, 
Telephone : 273 CENTRAL. 

SaTURATORS—See Advt. in last week’s issue. 
EXHAUSTING MACHINERY—See Advt. in this week’s issue. 
SULPHATE PLants—See Advt. in next week’s issue. 


ULPHATE OF AMMONIA 
SATURATORS and all LEAD and TIMBER 
WORK in Connection with Sulphate Plants. ~ 
We guarantee promptness, with efficiency for Re- 
pairs. 
JosEPH TAYLOR AND Co., CENTRAL PLUMBING WORKS, 
Bo.rTon, 
Telegrams: SATURATORS, Botton. Telephone 0848, 


APPLICANTS for the appointment of 


Assistant Manager under No. 4404 are THANKED 
for the trouble taken by them, and are informed that 
the appointment HAS BEEN MADE. 


FOREMAN FITTERSHIP OF THE WATERFORD 
GAS COMPANY. 
PPLICANTS for the above Position 


are THANKED for their Applications, and are 
hereby informed that the vacancy HAS NOW BEEN 
FILL 















































APPOINTMENT wanted by a Smart 


Young Man (Age 21), in a Gas or Water Company. 

Six Years’ Experience in the Business. Good at Book- 
keeping, Shorthand, and Collection of Accounts. 
Address No. 4420, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C., 


GQ ITUATION wanted as Manager of 


small Works. Well up in Manufacture and Dis- 
tribution of Gas. Nine Years Experience as Manager. 
Age 32. Good Testimonials. 
Address No. 4412, care of Mr. King, 11, Bolt Court, 


FLEET STREET, E.C., 
£ 2 Premium for introduction lead- 
ing to suitable Permanent Situation. 
Age 35. Single. Fifteen Years’ Water and Gas Ex- 
perience. Good Testimonials. 
Address No. 4421, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


W ANTED, position as Show-Room 


Manager and Salesman, with Company opening 
new Show-Rooms preferred. Ten Years’ practical 
Experience, and thorough knowledge of all latest and 
up-to-date Gas Appliances, both Cooking, Heating, 
Lighting, and new methods of pushing Business. Con- 
versant with Accounts and General Routine of Gas 
Office. Applicant is willing to start at small Salary, 
with Commission on Increased Business. First-class 
Testimonials. Age 30. Single. 

Address No. 4407, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 


WV ANTED about July 14, a Working 


MANAGER for Gas- Works. 

State References, Experience, Wages, &c., addressed 
to SEcrRETARY, Church Stretton Gas Company, Church 
Stretton, SHROPSHIRE. 


YY ANTED in the London Office of a 


Suburban Gas Company, an Experienced 
RENTAL and LEDGER CLERK. 
Apply, by letter, stating full Particulars, to No. 4423, 
care of Mr. King, 11, Bolt Court, FLEEt Street, E.C. 


PABINER with Capital Invited for 


established Gas Engineering Business, town and 
country; also for Purchase and Working of Gas-Works. 
Perfect security. 

Address, No. 4416, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C., 


WANTED, a Departmental Sub-Fore- 


, MAN by a Gas Company. Practical Experience 
with large Mains and Services, and good character 
essential. 

Apply, by letter, to No. 4422, care of Mr. King, 11, 
Bolt Court, FLEET STREET, E.C. 


YY ANTED by a large firm of Gas 


Lighting Engineers and Gas Apparatus Makers, 
a REPRESENTATIVE for the Midland Counties. 
Must live in the district and have good connection 
among Gas Companies, Local Authorities, Architects, 
Ironmongers, &c., 

Address, stating Age, Experience, Salary and Ex- 
penses expected, with copies of Testimonials, to Box 204, 
Sell’s Advertising Offices, Lonpon, E.C. 


ANTED, an Energetic, Intelligent 


Young Man, of good address, to act as the 
OUTDOOR SUPERINTENDENT of a medium-sized 
Gas undertaking. He must be able to Interview and 
Advise Consumers as to the best method of using Gas, 
and to direct and control a large staff of Gas-Fitters, 
and Main and Service Layers. 

Apply, by letter, stating Age, Experience, and Salary 
required, to No. 4413, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C., 


WORTHING GASLIGHT AND COKE COMPANY. 
ORKS Fitter and Blacksmith wanted. 


A thoroughly handy man, who can make him- 
self generally useful on a Works where Regenerator 
Furnaces are in use, would find an encouraging position, 
if suitable. 

Apply, by letter, immediately, giving References and 
stating Wages required, to the undersigned, 

W. A. WALKER, 

Engineer and Manager. 
































Gas-Works, Worthing, 
June 23, 1905. 


ANTED, for aGas-Works in Australia 


(near Melbourne), making 8 Millions, a capable 
and well-educated young man as MANAGER. 

None but those thoroughly experienced and fully 
qualified in all branches of Gas Manufacture, particu- 
larly the erection and working of Generator Settings, 
&c., need apply. 

Married man and total abstainer preferred. 
Applications, stating Age, Experience, and Salary 
required (House, Fuel, and Gas provided), enclosing 
copies only of recent Testimonials, to be sent to No. 4410, 
care of Mr. King, 11, Bolt Court, FLEET SrTrReEEt, E.C., 


WVANTED, a simple, Reliable arrange- 
ment of AUTOMATIC GAS-METER., 
Particulars, in German, to be sent to No. 4424, care 
of Mr. King, 11, Bolt Court, FLEET STREET, E.C, 


A SMALL second-hand Horizontal Gas- 
ENGINE and EXHAUSTER Wanted bya Gas 
Company. Make, under 4 Millions. 
Send full Particulars to No. 4419, care of Mr. King, 
11, Bolt Court, FLEET STREET, E.C, 














AS-FITTER seeks situation. Well up 


in all branches of Gas-Fitting, Slot Installation, 
Iron and Compo. Good References. Age 26. 
“ Address GaAs-FITTER, 46, Station Road, BExHILL-on- 
EA, 





ANTED, a Second-Hand Cast-Iron 


AMMONIA STILL to Treat about 50,000 Gallons 
per week. ; 
State Price and Particulars to No. 4417, care of Mr. 


ee 


WANTED, a Plain Cylindrical Boiler, 


about 4 feet diameter, 16 feet long, with Fittings 
J. WRIGHT, 181, QUEEN VicToRIA STREET, BG nes 
ACT ieee 


WANTED, a good Second-hand Egg or 


Dish-ended BOILER, 4 feet by 10 feet or 
thereabouts, to work at 50 lbs. pressure. State Price 
delivered at Newhaven, Sussex, 

Replies to be sent to GEo. Mrap-Rosins, Gas-Works 
Sutton, SuRREY. ; 


FOR SALE—A small Freehold Gas. 


Works in Hertfordshire. Make about } Million 

per Annum. 
Address No. 4418, care of Mr. King, 11, Bolt Court 
FLEET STREET, E.C, 


O BE SOLD—Vertical Duplex Gas- 


Engine by Griffin, 601.H.P. Cylinders 11 inches 
diameter by 13-inch stroke, double Fly Wheels, outside 
Bearings, Tube Ignition, nearly new. 

J. WRIGHT, 181, QUEEN VicToRIA STREET, E.C., 




















Fok Sale, very cheap for immediate 
disposal, TWO PURIFIERS, 10 ft. b 5 ft. by 
4 ft. deep, Complete. 
STATION METER, 3000 cubic feet per hour, over. 
hauled and proved. 
Apply to SAMUEL WHILE AND Son, 60, Queen Victoria 
Street, Lonpon, E.C. 





$$. 


(GAs PLANT for Sale—I can always offer 


; NEW and SECOND-HAND GAS APPARATUS, 
including Retorts and Fittings, Condensers, Exhausters, 
Scrubbers, Washers, Purifiers, Gasholders, Tanks, 
Valves, Connections, &c. Also a few COMPLETE 
WORKS, Compare Prices and Particulars before 
ordering elsewhere. 

J. F, BLAKELEY, Gas Engineer, Thornhill, Dewssvury, 


EW Gasholder, 40 ft. diameter by 


12 ft. deep, with Steel Standards; also new 
STEEL TANK to contain same. 
Write J. Wricut, 181, Queen Victoria Street, 
Lonpon, E.C, 


WATER-WORKS PUMPING-ENGINE FOR SALE. 
M ODERN Compound Surface Con- 


densing PUMPING-ENGINEand WELL-PUMPS 

for a depth of 200 feet. Engine Cylinders, 25 in. and 
54 in. by 5 ft. Stroke; Pump 24 inches diameter. 

STEEL RISING MAIN, with lowering Rods and 
Screws. 

Further Particulars and Order to view to be obtained 
from the SEcRETARY, Corporation Water Offices, Bir- 
MINGHAM. 














CORPORATION OF STAFFORD. 
PHE Gas and Electricity Committee of 


the above Corporation are prepared to receive al- 

ternative TENDERS for the supply of One RAILWAY 

TAR TANK, of a capacity of 12 or 15 Tons. 

Sealed Tenders, endorsed ‘* Tank,’’ and accompanied 

by Specification and Drawings, to be delivered to the 

Offices of the undersigned not later than Saturday, the 

ist of July. 

The Committee do not bind themselves to accept the 

lowest or any Tender. 

(Signed) HuBErT PooLey. 
Engineer. 





GAS COAL. 
HE Bethesda Urban District Council 


are prepared to receive TENDERS for the GAS 
COAL required at their Gas-Works during the ensuing 
Year, in such quantities and at such times as may be 
required (in all about 300 Tons), from the Ist of August, 
1905, to the 3lst of July, 1906 
Tenders to state price per Ton, and be accompanied 
by an Analysis of the Coal. 
The person whose Tender is accepted will be required 
to enter into an agreement with the Council for the 
due performance of his Contract. 
The lowest or any Tender not necessarily accepted. 
The Tenders to be sent in on or before the 12th day 
of July, 1905. 

D, GRIFFITH DAVIEs, 


Clerk and Solicitor. 
Bethesda, June 21, 1905. 


PONTYPRIDD URBAN DISTRICT COUNCIL. 
(GAS DEPARTMENT.) 
HE above Council invite Tenders for 


the supply of the following STORES and 
MATERIALS, required during the Year ending June 30, 
1 





No. of Contract, 
5—Fire Clay Goods, Lime, &c. 
6—Iron Tubing, Fittings, &c. 
7—Lead and Compo. 
8—Iron and Steel. 
9—Oils and Drysaltery. 
10—Brass Fittings and Sundries. 
11—Slot Fittings. 
12—Dry Meters, 
13—Main Taps and Locks. 
14—Steam Valves. 
15—Castings. 
16—Incandescent Lighting Goods. 
17—Ironmongery. 
Forms of Tender and any Information required may 
be obtained from Mr. Edward Jones, Gas Engineer, 
Gas-Works, Treforest, near Pontypridd. 
No Tenders other than those upon the Forms issued 
will be considered. 
Sealed Tenders, endorsed ‘‘ Tender No, ——,’’ must 
be received by the undersigned on or before the 8rd of 


July, 1905, 


J. COLENSO JONES 


Clerk to the Council. 
District Council Offices, 








King, 11, Bolt Court, FLEET STREET, E.C, 


Pontypridd, June 15, 1905 
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CORPORATION OF ILKESTON. 


(GAS DEPARTMENT.) 


HE Gas Committee invite Tenders for 
T 10,000 Tons of GAS COAL, NUTS, or CANNEL, 
to be delivered as required at the Gas-Works Siding 
(Midland Railway). pirat 
“Forms of Tender supplied on Application. Such 
Forms only may be sent in, Sealed and endorsed, to 
Wright Lissett, Esq, Town Clerk, not later than 

1905. 
July Committee do not pledge themselves to accept 
the lowest or any Tender, and reserve their right to 
ivi uantity. 
once r F, C. Humpurys, 

Engineer and Manager. 
Gas-Works, Ilkeston, 

June 15, 1905. 





EXMOUTH GAS COMPANY. 
pus Directors of the Exmouth Gas 


Company invite TENDERS for the supply of 4500 
to 5000 Tons of best GAS COAL (screened or un- 
screened), to be delivered in such quantities and at 
such times as may be required from the Ist of August, 
1905, to the 3lst of July, 1906, and to weigh 20 cwt. to 
the Ton over the Gas Company’s or Dock Company’s 
weighbridge (the said machines are regularly inspected 
py the Officer under Weight and Measures Act). The 
Coal to be fresh wrought, dry, and free from Hards, 
Smudge, Dirt, Shale, and Pyrites. 

Tenders to be accompanied by practical working 
Analysis. : 

Prices may be quoted c.i.f. or f.o.b. Exmouth Docks 
(by sailing vessels only), or f.o.r. Exmouth Railway 
Station (L. & S.W. Railway). 

Sealed Tenders, endorsed ‘*‘ Tenders for Coal,’’ to be 
addressed J. Palmer, Esq., Chairman, and delivered to 
the undersigned not later than Friday, the 30th day of 
June, 1905. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Forms of Tender are not supplied. 

JAMES T. FosTER, 
Secretary and Manager. 

Gas-Works, Exmouth, 

June 6, 1905. 


— 





GAS TAR. 
HE Urban District Council of Atherton 


invite TENDERS for the purchase of the TAR 
produced at their Gas-Works during Twelve Months 
from the 30th of June inst. Probable quantity, about 
400 Tons. 
Sealed Tenders to be delivered to the undersigned on 
or before Thursday, the 29th inst. 
D. ScHOFIELD, 
lerk. 





HE Stretford Gas Company are pre- 


pared to receive TENDERS for the surplus GAS 
TAR and AMMONIACAL LIQUOR produced at their 
Works (together or separately) for a period of One, Two, 
or Three Years, commencing July 1, 1905. 

The Directors are prepared to make the Contract on 
the sliding-scale basis or otherwise. 

Tenders to be sent in, addressed to the Chairman, 
endorsed ‘‘ Tenders for Tar,’’ &c., on or before Monday, 
July 10, 1905 (Twelve o’clock noon). 

Form of Tender may be obtained from the Secretary. 

The Directors do not bind themselves to accept the 
highest or any Tender, 

BENJAMIN HAYNEs, 
Secretary. 
Stretford, June 16, 1905. 





[THE Transfer Books of the Holyhead 
and North Wales Gas and Water Corporation, 
Limited, WILL BE CLOSED from the 19th to the 
29th day of June, both days inclusive. 





THE GASLIGHT AND COKE COMPANY. 
NOTICE is Hereby Given, that the 


TRANSFER BOOKS of this Company, so far 
as they relate to Capital Stocks WILL BE CLOSED 
at Four o’clock p.m. on Tuesday, the 4th day of July 
next, and will be RE-OPENED immediately after the 
Half-Yearly Ordinary General Meeting of the Company 
to be held on the 4th day of August next. 

By order, 
HENRY RAYNER, 
cretary. 
Chief Office, Horseferry Road, 
Westminster, 8.W., June 22, 1995. 





In the Matter of the Rotary Meter Syndicate, Limited. 


IN LIQUIDATION IN CONSEQUENCE OF SALE 
TO THE ROTARY METER COMPANY (1905), 
LIMITED. 

Nor ICE is Hereby Given, that the 


_ Creditors of the above-named Company are 
required, on or before the 31st day of July, 1905, to send 
their names and addresses and the particulars of their 
Debts or Claims, and the names and addresses of their 
Solicitors (if any), to Squire Edward Worsley, of 1, 
Mawson Chambers, Deansgate, Manchester, Secretary 
to the Liquidator of the said Syndicate, and if so re- 
quired, by notice in writing from the said Liquidator, 
are, by their Solicitors, to come in and prove their said 
Debts or Claims at such time and place as shall be 
specified in such notice, or in default thereof they will 
be excluded from the benefit of any distribution made 
before such debts are proved. 

Dated this 21st day of June, 1905. 

ALFRED GrunpDy, SON, AND Co., 
mo qz:..., Bolicitors to the above-named Liquidator. 
(8, King Street, Manchester, 


ISSUES BY AUCTION OF GAS AND WATER 
STOCKS AND SHARES. 


R. ALFRED RICHARDS begs to 
notify that his ISSUES by AUCTION under 
PARLIAMENTARY POWERS of STOCKS and 
SHARES in LONDON, SUBURBAN, and PROVIN.- 
CIAL GAS and WATER COMPANIES take place 
PERIODICALLY at the Mart, TOKENHOUSE 
YARD, E.C. 


Terms for Issuing such Capital, and also for includ- 
in Gas and Water Stocks and: Shares belonging to 
Private Owners in these Periodical Sales, can be 
obtained on application at Mr. ALFRED RICHARDS’ 
OFrFIcEs, 18, FinsBury Circus, E.C. 





By order of the Directors of the 
ROMFORD GAS AND COKE COMPANY, 
LIMITED. 


NEW ISSUE OF 1000 £5 “B’’ SHARES. 


R. ALFRED RICHARDS will Sell the 


ABOVE BY AUCTION, at the Mart, E.C., on 
Tuesday, July 4, at Two o’clock, in Lots. 

Particulars of the AUCTIONEER, 18, 
Circus, E.C., 





FINSBURY 





By order of the Directors of the 
LOWESTOFT WATER AND GAS COMPANY. 


NEW ISSUE OF 400 ADDITIONAL ORDINARY 
£10 SHARES, 


Ranking for a Maximum Dividend of 7 per cent., 
previous Issues of similar Shares now receiving 5} per 
cent.; also 


£1000 FOUR PER CENT. PERPETUAL 
DEBENTURE STOCK, 


ABOVE BY AUCTION, at the Mart, E.C., on 
Tuesday, July 4, at Two o’clock, in Lots. 





20 £25 “*‘D’? ORDINARY SHARES. 


Tuesday, July 4, at Two o'clock. 
Particulars of the AUCTIONEER, 
Crrcus, E.C. 


18, 





ALDERSHOT GAS AND WATER COMPANY. 


ALDERSHOT GAS AND WATER ORDER, 1903. 


SALE BY TENDER, of 
FIVE THOUSAND POUNDS (£5000) 
Nominal Four per Cent. Perpetual Debenture Stock. 


tained on application at the Offices of the Company. 


a.m., July 14, 1905. 
By order, 
R. W. Epwarps, 
Secretary and General Manager. 
General Offices, Victoria Road, 
Aldershot, May 26, 1905. 





To Trustees and Others. 


at Two o’clock precisely, in 164 Lots, 
£15,000 FOUR PER CENT. PERPETUAL 
DEBENTURE STOCK 
of the 


CROYDON GAS COMPANY. 


Street, Croydon; at the Mart, E.C.; 
TIONEERS, 4, High Street, Croypon. 
122 Croydon. 





RUGBY GAS COMPANY. 


(INCORPORATED BY THE RuasBy Gas Act, 1882.) 


130 SHARES OF £10 EACH 
(Additional Capital) or such less number as shall be 
declared at the time of Sale, 

TO BE SOLD BY AUCTION BY 


Hotel, in Rugby, on Friday, June 


in Lots of Five Shares each. 


dend on these Shares of £104 per cent. per annum. 


annum, and the present price of gas admits of an 
estimated dividend of £13} per cent. per annum. 


Terrace, in RueBy ; of the AUCTIONEER, 2, Albert Street, 
Ruapsy ; or from 
Messrs. WRATISLAW AND THOMPSON, 
1, Regent Street, Ruasy, 
Solicitors to the Company, 








R. ALFRED RICHARDS will Sell the 


Particulars of the AUCTIONEER, 18, FINSBURY 
Circus, E.C, 
DORKING GAS COMPANY. 


R. ALFRED RICHARDS will Sell the 


ABOVE BY AUCTION, at the Mart, E.C., on 


FINSBURY 


NOrIcE is Hereby Given, that the 


Directors of this Company have authorized the 


Forms of Tender, and other Particulars, can be ob- 


Tenders to be received not later than Ten o’clock 


WU ESS25. HOOKER & WEBB have re- 


ceived instructions to SELL BY AUCTION, at 
the Mart, Tokenhouse Yard, E.C., on Tuesday, July 11, 


Particulars and Conditions of Sale may be had of the 
SecreTaRY at the Offices of the Company, Katharine 
and of the Auvc- 

Telephone No. 


R. JOHN R. TAIT (of the firm of 


Tait, Sons, AND PALLANT), at the Royal George 
30, 1905, at Four 
o’clock in the Afternoon precisely, by order of the Com- 
pany (under the provisions of the Rugby Gas Act, 1882), 


The above Shares are part of the authorized ad- 
ditional capital of the Company and bear the standard 
dividend of 7 per cent. subject, under the sliding-scale, 
to increase or diminution with the price charged for gas. 

The present price of gas admits of an estimated divi- 


The dividend on the original capital of the Company 
for the past three years has been £13 per cent. per 


Particulars and Conditions of Sale, now ready, may 
be obtained at the OFFICES OF THE Company, Railway 





BRISTOL WATER-WORKS COMPANY. 





SALE OF ORDINARY STOCK. 


ESSRS. ALEXANDER, DANIEL, 
AND CO. will SELL BY AUCTION, at the Bank 


Auction Mart, Corn Street, Bristol, on Thursday, 
July 6, 1905, at Three o’clock in the Afternoon, 


£15,000 


BRISTOL WATER-WORKS 7 PER CENT. MAXI- 
MUM CONSOLIDATED ORDINARY 
Lots of £100, 


STOCK, in 


At the reserved price of £147 for every £100 Stock. 

The above £15,000 Stock is part of the 7 per cent. 
Maximum Consolidated Ordinary Stock, amounting to 
£970,000, created under the powers of the Bristol Water- 
Works Acts, 1888, 1889, 1895, and 1902. 

The Dividend is subject to proportionate diminution 
whenever the Maximum Dividend to which each class of 
Ordinary Shares or Ordinary Stock of the Company is 
entitled shall not be paid in full; but such diminution 
may be made up in subsequent years. 

For further Particulars and Conditions of Sale apply 
to the AvcTIONEERS, Bank Chambers, Corn Street, 
BristoL; to Messrs. EDWARD GERRISH AND Co., Lloyd’s 
Bank Buildings, Corn Street, BristoL; or to 

ALFRED J. ALEXANDER, 
Secretary and General Manager. 

Bristol Water-Works Office, 

Telephone Avenue, Bristol. 





THE 


“ROTARY” 
STATION METER. 


Efficiency 
Demonstrated. 


T. G. MARSH, 


MAWSON CHAMBERS, DEANSGATE, 
MANCHESTER... 


RAILS. 
New and Second-Hand with all 


Accessories ; also Tip Waggons 
and Turntables. 


B. M. RENTON, 


MIDLAND WORKS, 
SHEFFIELD. 


J. FIRTH BLAKELEY Go. 


THORNHILL, 


DEWSBURY. 








APPLY— 
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GASHOLDERS & STEEL TANKS 


A SPECIALITY. 





Reperences and Catalogues on application. 





EVERY DESCRIPTION OF GAS 
APPARATUS MANUFACTURED. 





ENQUIRIES SOLICITED. 





Telegrams: 
** BLAKELEY, THORNHILL LEEs,”’ 


Telephone: 
134 DEwsBURY. 
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TROTTER, HAINES, & CORBETT, 


wrote Racy... STATE wee 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASSHOUSE 
FURNACE & BLAST-FURNACE BRICKS, LUMPS, 
TILES, and every description of FIRE-BRICKS 


Special Lumps, Tiles, and Bricks for Regenerative 
and Furnace Work. 


SHIPMENTS PROMPTLY AND CAREFULLY EXECUTED, 





Lonpon Orrice: R. Cun, 34, OLD Broap STREET, E.C, 


THE “HANWELL” PATENT 


Rising and Falling 


GAS PENDANT 


An Illustrated Description 
of this Pendant appeared 
inthe “Journal” for Nov, 
22, 1904 (page 599), 

















Write for full Particulars 
the 


“HANWELL” Pendant 
Company, 


9, ABINGTON STREET, NORTHAMPTON, 


THOMAS TURTON 
AND SONS, Limieo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 
Lonpon OFFICE: 

970, CANNON STREETZ, E.Ce 











THOMAS DUXBURY & CO., 
16, DEANSGATE, MANCHESTER, 


Gas Engineers’ Agents and Contractors for 


METERS, aie CLAY GOODS, OXIDE OF IRON, AND 
L OTHER GAS APPARATUS, 


Inquiries Solicited. 
Telegrams: ** DARWINIAN, MANCHESTER,” 
Telephone 1806, 


NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke. 








QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, | 
DALEEITHN.B. 





Gas Companies are solicited to try Samples of the 


MIRFIELD GAS GOAL 


UNEQUALLED. 
Sperm Value 878°85 Ibs. per Ton. 





Prices and analysts on application. 


The MIRFIELD (GAS-COAL) COLLIERIES C0., 
RAYENSTHORPE, nar DEWSBURY. 


JAMES OAKES & CO., 


ALFRETON IRON-WORKS, DERBYSHIRE, 
AND 


Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N. 


Manufacture and keep in Stock at their Works 
(also large Stock in London) 


PIPES and CONNECTIONS, 14 to 48 inches 
in diameter, and make and erect to order 
RETORTS, PURIFIERS, and TANKS, with 
or without planed joints, COLUMNS, 
GIRDERS, SPECIAL CASTINGS, &c., re 
quired by Gas, Water, Railway, Telegraph, 
Chemical, Colliery, and other Companies. 
Note.— Makers of HORSLEY’S PATENT 
SYPHONS.. These are cast in one piece, 
without Chaplets ; doing away with Bolts, Nuts, 
and Covers, and rendering Leakage impossible. 















GILBERT: LITTLE $2." 


Conveyor and Elevator Specialists, 
Smethwrick, Birmingham. 


Make.known your wants for Conveyors and Elevators 
to GILBERT LitTLE, the Pioneer Specialist: he will 
supply them, 


PRICE'S COKE & COAL BARROW 


effects a great Saving 
of time, labour, ang 
expense, 





For Particulars, 
Price, &c., apply to 
Mr. EDWARD PRICE, 
‘*Langley,’’ Wyke 
Avenue, WORTHING. 


HEATHCOTE GAS COAL, 


Rich in Illuminating Power and yield of Gas, 
Above the Average in Weight and Quality 
of Coke. 











Maintains a High Standard in Residuals. 


THE GRASSMOOR C0., Lo, 


CHESTERFIELD. 


THE 


Grantham Crank &lronGo., Ld. 
GRANTHAM. 


Makers of 


STEAM 














Vertical, Loco, 
Cornish, and 
Lancashire. 


FEED- WATER 
HEATERS. 
VERTIGAL ENGINES. 








Now Ready, pp. 584 & XVI. 
Price 18s. net (Post Free). 


THE SEVENTH EDITION 


NEWBIGGING’S HANDBOOK 


FOR GAS ENGINEERS AND MANAGERS 
(DEDICATED TO SIR GEORGE LIVESEY). 


Orders may be sent through any Bookseller, or direct to the Publisher, 
WALTER KING, 11, BOLT COURT, FLEET STREET, E.C. 





251 Illustrations. 


F'’Cap. Quarto, 








BOWENS' Ltd. Successors, 


STOURBRIDGE. 


MANUFACTURERS OF 


BEST FIRE-BRICKS ; 
SECTIONAL RETORTS ; LUMPS, TILES, &c., of 








INCLINED, HORIZONTAL, and 


every description. 


ESTABLISHED 1860. 




















ee DONALD & WILSON, 
jj’ u, ENGINEERS & CONTRACTORS. 


PAISLEY, 


ADMIRALTY LIST. 
WAR OFFICE LIST. 


CC MLONIAL AGENTS. 





3AS EXHAUSTER. 


GASOMETER AND 
C.1.O0R STEEL TANKS. 








HISLOPS PATENT RETORT SETTINGS. 


The very best to adopt for Productive Capacity, Economy of Fuel, 
Durability, and Simplicity of Management, 
R. & G. HISLOP, Gas Engineers and Contractors, PAISLEY, N.B. 


LONDON: 11, QUEEN YWICTORIA STREET, E.C. 




















June 27, 1905.) JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 993 


CHAN/a 


\ 4 
STOURBRIDGE FIRE-CLAY MINES, x. COAL ¢ 
BRICK WORKS, & COLLIERIES, B° iW Rap Mm Oe 


STOURBRIDGE. 


Works, Collieries, and Mines: : a A N : S 


BRETTELL LANE, NAGERSFIELD, and LYE. 


GREAT NovecTy| MO) mm RMU cL Lee) 


THE 
‘ROYAL’ INCANDESCENT MADE AND ERECTED 
GAS-LIGHT CANDLE. 


= 4 
The most decorative Gas- 
Light ever offered. 
A perfect combustion 
Burner. 
Cannot get out of order. 
BROTHERS 


60-Candle Power with 
24 cubic feet of Gas. 


Can be used anywhere in- 
stead of a ‘‘C’’ Burner. 





Registered Offices Telegrams: 
Adjoining Lye Station, G.W. Railway. ‘* Harrison, Lye.’’ 





GEORGE K. HARRISON. 




















Address of your nearest Whole- 
s=5 sale Factor will be sent on 
aad application to No. 4374, care of 
Mr. King, 11, Bolt Court, FLEET 

d, STREET,°E.C, 


EVERED & CO.. LID., 


27 to 35, Drury Lane, LONDON; Surrey Works, SMETHWICK; 
Barnet Works, BIRMINGHAM. 


Brass Gas-Fittings Manufactory— 


SURREY WORKS, SMETHWICK. 


Wrought-Iron Gas-Fittings Manufactory— 
DRURY LANE, LONDON. 





















ANTIQUE FITTINGS 


FOR 


?.@ ORDINARY AND yD 
INCANDESCENT af 
GAS-BURNERS. NT K 














8875—¥% by 9% in. 


Shoreditch Depot—143, HIGH STREET. 8481—42in. overall. 
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THE THAMES BANK IRON CO. WILSON GARTER & PEARSON 


UPPER GROUND STREET, LONDON, S.E. a 
SUPPLY FROM STOCK GAS COAL AND CANNEL FACTORS, 
CAST-IRON RETORTS 


AND ALL KINDS OF GAS-WORKS APPARATUS. supply to any Railway Station, or for Export, all kinds of 





SOCKET-PIPES FOR GAS OR WATER PURPOSES. Fuel for Gas and Other Purposes. 
FLANGE PIPES FOR STEAM. 
Sole Manufacturers of LYON’S “PATENT” GAS-MAIN SYPHONS. ADDRESS CHIEF OFFICES; 


AGENTS FOR 


ATTERTON'S PATENT APPARATUS for CHARGING RETORTS. | Temple Buildings, 50, New Street, Birmingham. 


THE SILICA FIRE-BRICK COMPAN 


OUGHTIBRIDGE. 


RADIATE MORE HEAT 


BY USING 


SILCO BRICK RETORT 


SILCO BRICKS prevent all settling of setting. 
SILICA BRICKS for Combustion Chambers, any shape. 


BROWNE & CHANDLER'S PATENT 
Vaporizing Condensers. 


In these Air Condensers a greatly increased efficiency is secured by Internal Evaporation of a 
comparatively trifling quantity of water, with or without Fan draught. 
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HORIZONTAL TYPE. 
SOLE MANUFACTURERS— 


Messrs. W. J. JENKINS & CO., Ltp., RETFORD. 
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HONE’S PATENT GRABS 


Automatic, Efficient, & Economical. 
APPLICABLE TO ANY ORDINARY SINGLE CHAIN CRANE. 


June 27, 1905.] 











These Grabs are unequalled for handling Coal, Coke, Ballast, Sand, 
Macadam, Ores, &c., effecting in all cases very substantial savings. 


Used by all the Principal Gas Companies, Colliery Owners, Coal 
Merchants, Engineers, Contractors, &c., at Home and Abroad. 





Applications for Prices and Particulars ave invited by the Sole Manufacturer— 


»\ THE THAMES IRON WORKS, SHIPBUILDING, and 
ENGINEERING COMPANY, LID., 


CANNING TOWN, LONDON, E. 











HIGHEST EFFICIENCY. 
GREATEST ECONOMY. 














COMBINED WITH 


INSTALLATIONS AT THE GAS-WORKS OF— SELF-CARBURETTING 


West Bromwich, Ilford, Tipton, Bilston, AS md AT 
Cleethorpes, Rushden and Higham & &) 2 Imperial Continental Gas 
© Association, Mariendorf- Berlin, 


Ferrers, Barking, Ilfracombe, 





PS 
A 
Cape Town, Erfurt, Pfortsheim, A & > KOnigsberg, Remscheid, Ludwigs- 
Iserlohn, Barmen-Rittershausen, e & ro hafen, Gustrow, Salzwedel, Dort- 
ee . ee oe 
Mulheim a.d. Ruhr, Nurnberg, RS yr vs bi — pri oe nee 
Plauen, Rome, Lyons, Gijon, *& © 3 < - avaria), reiberg (Saxony), Osnabruck, 
Brummen, Osterfeld, \y & £ Bees eo ge nian ape — - 
Warstein, Wiborg. A a se a, Beyrouth (Syria), Trieste. 
e\ THE 


DELLWIK-FLEISGHER WATER GAS SYNDICATE 


72, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. 











DRAKES LIMITED, HALIFAX. 
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Push-Plate Conveyor, 160 feet long, dealing with 30 tons of Coal per hour, and supplying Coal for 13 Beds of Inclined Retorts. 
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ALBION IRON WORKS, MANCHESTER, 
MILES PLATTING, - Gh> s \ M PROVE M E Nr F Co SETAE 


wee" Gas and General €ngineers. °,, ra D 








— eee Ours Pid ae Bink ‘eet i - aS Seas Port 
Se ep HRT USE TS . 


+ 








CONTRACTORS FOF 


COMPLETE RETORT-HOUSE PLANT 


». EITHER ON ;: . 


THE HORIZONTAL OR INCLINED SYSTEMS. 


WEST'S STOKING MACHINERY— 





COMPRESSED AIR OR ELECTRICALLY 
DRIVEN AND MANUAL SYSTEMS. 











Example of a 


RETORT-HOUSE 


illustrating the application 
of 
West’s Regenerator 
Settings and Retort- 
Bench Fittings. 


West's Coal and Hot 
Coke Plants. 


West’s combined 
Charging and Drawing 
Machines. 








The “Bournemouth” 
Arch Pipe 


(WOODALL, HEAD, anp GREEN’S 
PATENT). 


The “Hovey” 


Indicator 


is fitted to the overhead 

Coal-Hoppers for gauging 

the depth of Coal contained 
in them. 














— 


With the WEST’S COMBINED CHARGING AND DRAWING MACHINE all classes of coal can be 
efficiently dealt with, and it requires only One Machine Driver and One Attendant to charge and draw the Retorts, 
attend to the Mouthpieces, and fill the Furnaces. 








COAL AND COKE BREAKING, ELEVATING, AND STORING PLANTS. 
BELTON'S PATENT AUTOMATIC RELIEF APPARATUS FOR HYDRAULIC MAINS. 








Manufacturers for America: Riter-Conley Manufacturing Company, Pittsburg. 
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ALSO 


STEEL BARRELS 
and DRUMS 


FOR 
Benzol, Tar, 
Creosote, Gasolene, 
Petrol, &c. 


ELECTRIGALLY 
WELDED ! 


Prices on 





application. 
ALL JOINTS 
ELECTRICALLY 
WELDED. 
SOLE MAKERS: 
THE STEEL BARREL COMPANY, LIMITED, 
“BARRELS UxbRiban. Uxbridge, MIDDLESEX. No. 014 UXBRIDGE. 


Contractors to His Majesty’s Government, Government of India, British and Foreign Railways, &c. 
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GAS METERS. CENTRAL WORKS in DESSAU 

SLOT METERS. OF THE 

GEYSERS. GERMAN CONTINENTAL GAS ASSOCIATION 
COOKERS. (Deutsche Continental Gas Gesellschaft). 

STOVES. For Illustrated Price Lists and full Particulars apply to our SOLE AGENTS FOR THE UNITED 
WORKSHOP LAMPS. KINGDOM AND COLONIES: 

GAS IRONS. THE INCANDESCENT LIGHTING & MANTLE INSURANCE Cco., 
IND. GAS APPLIANCES. 57/58, CHANCERY LANE, LONDON, W.C. 

FITTINGS. Telephone : 12788 CENTRAL. , Telegrams: “ FRAENKL, 58, CHANCERY LANE.” 














GEORGE WILSON, COVENTRY, 
Wet and Dry Gas Meter Manufacturer. 


PREPAYMENT METERS for Pennies, Shillings, or any other Coin, 


LAMBERT BROS., WALSALL, 


MANUFACTURERS OF 
WROUGHT-IRON TUBES & FITTINGS for GAS, WATER, & STEAM. 


BRASS GAS-FITTINGS, GAS-VALVES, STEAM & WATER VALVES, TOOLS, &c., AND OF 
WARNER’S PATENT MARKET GAS STAND-PIPE. 


And Fittings & Accessories. LONDON: LAMBETH BRASS & IRON CO., LTD., 91 & 93, SOUTHWARK ST, SE 


JOHN WOOD & CO., LTD., 
STEPNEY POTTERY, NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 
White Earthenware Cones and Refiectors 
for Street Lamps and Shop Lights 
of various kinds. 


LOCOMOTIVES 


LOCOMOTIVES ofall Sizes and Gauges specially constructed for Main and 
Branch Lines, Contractors, Docks, Gas-Works, Collieries, Iron-Works, Brick and 
Cement Works, &c. Locomotives of various Sizes always in Stock, ready for 
=< immediate delivery. 


peCKETT s SONS RISTO | Photographs, Specifications, and Prices on Application. 


PEGKETT & SONS, sexsror. 


Telegraphic Address: ‘‘PECKETT, BRISTOL.”’ 










































¥ 








C. EITLE, enaineerinc worxss, STUTTGART. 


Telegraphic ee AEA ‘‘EITLE, STUTTGART. ” Telephone: No. 635. 


mn Ki HOCHOEHAL TER 























Ox) 
tw —ao MIT C bite tad 
oo 
Sock QNS . 
“ KOBOLD” CHARGING APPARATUS. say “ §CHLANGE” DRAWING MACHINE 
be ” 66 ” F 

ADVANTAGES OF THE “KOBOLD” CHARGING APPARATUS. ADVANTAGES OF THE “ SCHLANGE ” DRAWING 
1.—The simplest of all existing Charging Machines, as in charging there is 

only one shaft working. MASHINE 
2.—Almost indestructible in ‘construction, as there are no combustible parts 

exposed to the heat of the Retorts. 1.—The simplest and best drawing machine in the world for horizontal 
3.—Uniform bed of coal . —y desired re on in a. retort, and consequently retorts. 

any desired weight of charge may be inserte : : 
4.—Greater yield of gas in comparison with all other types, owing to the coal | 2:—Least time required to draw a retort (10-15 seconds). 
— being wre ye ee dt the — — Jose fit of the cli a om 8.—Most careful treatment of the lumps of coke, as well as the retort. 

—Least inrush of cold air owing to the close fit of the c arging mouthpiece wi : 

the retort mouthpiece, with consequently practica lly no cooling of the retort, 4.—Smallest consumption of power. 

m the least outrush of =e and smoke, and therefore smallest loss of gas. 5.—Lowest cost to purchase. 
—Smallest consumption of power. . , . 

7.—Most — working, as the complete charging of a retort requires only two 6. Spee ga construction, and ne very low maintenance 

pulls of a lever 
8.—May be set at any position in regard to height by either manual or motor power. 7.—Rapid and cheap working, evisequenity pays interest and redemption in & 
9.—Lowest cost to purchase; paying interest and redemption in aboutthree years, few years. 
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TANK , DO PIPES 


In any Length up to 40 feet for 
GAS & WATER MAINS. 


| i hz LN ¢) ROOFS, TANKS. A PERFECT SUBSTITUTE FOR CAST-IRON MAINS. 
i GH res oad | STRUCTURAL STEEL 
Bag fen 
a ees. Ma WORK.BOILERS, &c 
( ee ES Ry: ae iO tat — —-THE — 


mO FORO Ee | BRITISH MANNESMANN TUBE Go., 


SON & Co ‘ong LIMITED, -—-~— 
110, CANNON STREET, LONDON, E.C. 
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ISO ARE AT WORK. 
MANY REPEAT ORDERS. | 























































































































" YOUR SPIRAL HOLDER STANDS LIKE A ROCK. 


R. & J. DEMPSTER, L™? MANCHESTER. 





JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. [June 27, 1905. 
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9000 Installations 





Keith’s Patent Gas Compressors are 
perfectly Automatic and require 
no attention 


Non- fluctuating. 


Made in various sizes and arranged 
to give any constant pressure 
from 2-inch upwards. 





No. 3 Compressor, enclosed pattern 


Water Driven. ' DRIVEN BY ANY AVAILABLE POWER. 





Patentees and Manufacturers— 


JAMES KEITH & BLACKMAN CO., Ltp. 


27, FARRINGDON AVENUE, Pee. 
0. m ssor. 
LONDON, E.C. boone anim, 


CLAPHAM BROS.. Lro. 


ESTABLISHED OVER 60 YEARS.) SOLE‘:MAKERS OF ELEIGHLEWY. 


“wswuat EGLIPSE” WASHER-SCRUBBER 
“teat” ECLIPSE” WATER-TUBE CONDENSER 


Clapham’s New Century Cover, with Patent 


RAPID AUTOMATIC FASTENERS 


DRY LUTE PURIFIERS. 


| MAKERS OF ALL IRONWORK FOR 
RUBBER JOINT Ya CARBONIZING PLANTS, FOR INCLINED OR HORIZONTAL SYSTEMS. 
INACTION | TAR EXTRACTORS, VALVES, MAINS, LAMP COLUMNS, TANKS, &c. 











London Representatives: Messrs. JONES & YOUNGER, Chesterfield House, 98, Gt. Tower Street, E.C. 
Scotch Representative: JOHN D. GIBSON, 74, York Street, Glasgow. 


Printed for WatTER Kine by King, Sell, & Olding, Utd.; and published by him at 11, Bott Court, Fizxt Sraeret, in the City or Lonpon.—Tuesday, June 27, 1905. 
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WATER SUPPLY « SANITARY IMPROVEMENT | 
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LONDON, JUNE 27, 1905. 





O'NEILL’S 


OXIDE 


GAS PURIFICATION 


& CHEMICAL COMPANY, Ltd. 
PALMERSTON HOUSE, LONDON, E.C. 


Telegrams: “* PURIFICATION, LONDON.” 
Telephone : 9144 Lonpon WALL. 











EDWIN LEWIS & SONS, 


BRITANNIA & PATENT TUBE WORKS, | 


WOLVERHAMPTON, 
LONDON & LIVERPOOL. 


E.L.&S. 
TUBES & FITTINGS, | « 








THOMAS Piecort & G0., LTD.. 


BIRMINGHAM. 
MAKERS oF 


GASHOLDERS 


GAS PLANT. 


LONDON OFFICE: 36, QUEEN VICTORIA STREET, E.6. 























TORBAY - - 
- = PAINT. 


The TORBAY PAINT €0., 


96, 27, & 28, Billiter Street, London, E.C. 
8, India Buildings, Fenwick St., Liverpool. 
Also at Brixham & Dartmouth, Devon. 








TRADE F | ’ MARK. 


JOHN RUSSELL & CO., LrD. 


Established at the ana anaemia of Gas Lancing, 


TUBES & FITTINGS 


For GAS, WATER, and STEAM. 
STOCKS, TAPS, and DIES. 


CHANDELIERS AND BRASS FITTINGS 


Pendants and Brackets for Prepayment 
Meter — 


146, QUEEN ¥ VICTORIA'S STREET, E.C. 


WALSALL. WEDNESBURY, BIRMINGHAM. 








PARKINSON ano W. & B. COWAN, LtD., 


Parkinson Branch: 


LONDON AND BIRMINGHAM. 


See Advertisements on pp. 936 and 987. 





Cowan Branch: LONDON, MANCHESTER, EDINBURGH, & SYDNEY, N.S.W. 


See Advertisement on Third Page ef Wrapper. 





CROSSLEY’S 


“Otto” Gas-Engine 


Crossley’s Engines and Pumps 


are used in all the most recent and im a Town's 
Water and Sewage Installatio 


LATER PATENTS. MANY NEW 
IMPROVEMENTS. 


CROSSLEY BROS., Ltd., 
OPENSHAW, MANCHESTER. 
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JAMES McKELVIE & GO. 


CANNEL & GAS GOAL EXPORTERS 


HAYMARKET, EDINBURGH, 


37 & 38, MARK LANE, LONDON, E.C. 


GUILDHALL CHAMBERS, SANDHILL, 
NEWCASTLE-ON-TYNE. 
51 & 53, CASTLE STREET, LIVERPOOL. 


PRICES AND ANALYSIS 
OF ALL THE PRINCIPAL 


CANNEL and GAS COALS 


forwarded on Application. 


ESTABLISHED 1840, 





STEWARTS ap LLOYDS. Limite. 


41, OSWALD STREET, 


NILE STREET, 
GLASGOW. BIRMINGHAM. 





LONDON, LIVERPOOL, MANCHESTER 
CARDIFF, AND LEEDS. 


TUBE 
& 
FITTINGS 





a GLOVER & CO., LTD. 





LONDON. 
ROYAL AVENUE, CHELSEA. 


TELEPHONE : 1140 Kensington 





WIRE: ** Dry Meters, London." 


9, DEWSBURY ROAD. 
TELEPHONE: No. 02934. — 
WIRE : “‘Meters, Leeds."' 





SLOT METERS. 


Change Wheel Pattern 


or” 
Price Changer Pattern. 


PROMPT DELIVERY. 





LEEDS. 
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MANCHESTER. 
138, PRINCESS STREET. 


TELEPHONE: No. 09171. 
WIRE: ‘Slot, Manchester,”' 





BELFAST 
TALBOT STREET. 
WIRE: ** Drymeters, Belfast." 
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d, BRADDOGK 


(Branch of Meters Limited) 


GLOBE METER WORKS, 
« Brodicck, Olden” Oa ID EX A IVE, 
45 & 47, WESTMINSTER BRIDGE ROAD, 


qin LONDON, S.E. 


“ Metrique, London." 
BRADDOCK’S PATENT 


GAS STATION GOVERNORS 


OCCUPY LEAST SPACE, AND_ARE MOST 


Convenient, Durable, & Reliable. 


NO FLOAT TO SET WATERLOGGED. 
FUTURE REPAIRS REDUCED TO A MINIMUM 








{OTHER SPECIALITIES 


BRADDOCK’S PATENT 


PREPAYMENT METERS. 


‘*UP TO DATE” AND BEST IN THE MARKET. 


BRADDOCK’S IMPROVED 


Dry METERS & WET METERS. 


LARGE STOCKS 








KEPT. 


\JuuxNnaL oF Gas LicutiNe, June 27, 1995" 








TILLEY BROTHERS’ | 
PATENT SEAL” MAIN COCK. 


10 CP Oe€. 
SERVICES. GRZ/ TM 
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KEYS DO 
NOT FALL OFF 


FULL . . 
PARTICULARS— 


53. KINGSLAND ROAD, LONDON, E. 

















GLENBOE UNION FRE LAY 


WORES: Kut 


Glenboig, nr. Coatbridge, 


OFFICES: 
43, WEST REGENT ST,, 


GLASGOW. 


FIRE-BRICKS, —43 — 


BLOCKS, &c., &c., 
for RETORT-SETTING. 

The SPECIAL BRICKS used in the 
Construction of Gas Furnaces now wherever 
being introduced for Heating Retorts. exhibited, 

The Glenboig Bricks, Blocks, and Retorts combine, in the highest 
degree, the qualities of not melting, and not splitting, when subjected 
to the highest heats and most sudden changes of teuiperature, and are, 
in consequence, found to be economical, even in districts where the 
local bricks can be had at halt the price. 


H OF HONOUR, 
HIGHEST AWARD 





GAS EXHAUSTING PLANT. 


The above is a view of a small Exhausting Plant, numbers of which we have supplied for small Gas-Works. By means of the Exhaust 
Governor (or Gas Compensator) which can be supplied with these plants they can be used for even the smallest make, and perfectly satis- 
factory governing of the vacuum is obtained, a constant pull being maintained irrespective of the charging and drawing of Retorts. They 
are made in sizes as small as 500 cubic feet per hour, and owing to the increased yield of Gas per Ton of Coal resulting from its use, these 


plants pay for themselves in a very short period. 


BRYAN DONKIN & CLENCRH, Ld, 


Lincoln Works, 


Telephone: 84 CHESTERFIELD. 


London Office: Parliament Mansions, Victoria St., Westminster, 5. W. 


CHESTERFIELD. 


Telegraphic Address: “DONKIN CLENCH CHESTERFIELD.” 


Manchester Office: 10, Mawson Chambers, Deansgate. 
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| PARKINSON an W. & B, COWAN, Lro. 


(COWAN BRANCH), 











and William 
Syphon Overflow. 


Cowan's 
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AND OTHER GAS 





SMITH SQUARE WORKS, 
WESTMINSTER, 


LONDON, S.W. 


TELEPHONE No. 1643 VICTORIA. 


DALTON STREET WORKS, 


MANCHESTER. 


TELEPHONE No. 1545. 








Telegraphic Addresses— 
“DISC, LONDON.” “DISC, MANCHESTER.” “DISC, EDINBURGH.” 
Telegraphic Codes used, Al and A.B.Q. 4th Edition. 














MANUFACTURERS OF 


WET METERS 


In Tin and Cast-Iron Cases, with 
the Warner and Cowan Patent 





In Tin 


Cases and in 









DRY METERS 


Patent 


Improved Cast-Iron Cases, with 
all the Latest Improvements. 


STATION METERS & STATION GOVERNORS. 


Apparatus for the Cowan Pressure System. 


SERVICE-CLEANSERS. 


= ASL ELIN'L 


GOIN-IN-THE-SLOT METERS, 


BUCCLEUCH STREET 
WORKS, 


TELEPHONE No. 753. 










APPARATUS. 





“DISC, SYDNEY.” 
Special Code Furnished on application. 





TESTING GASHOLDERS AND TEST METERS. 


Pressure and Exhaust Registers, Pressure-Gauges, &c. 


Meters for Lamp-Pillars, Footway Meter-Boxes, 












COLONIAL METER WORKS, 
MACQUARIE PLACE, 


DNEY, N.S.W. 


TELEPHONE No. 2520. 
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(JuUBNaL oF Gas Licutxe, June 27 
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THEGAS-METER COMPANY, REPAYMENT METERS 




















LIMiTEeED. 















WORKS: LONDON, OLDHAM, DUBLIN, Valon’s Stop Meter, 
AND MANCHESTER. AND 


The “Mutual” Slot Meter 
MANUFACTURERS OF 


| 7 ster 
EVERY DESCRIPTION OF FOR PENNIES, SHILLINGS, OR ANY OTHER COIN. 


“GAS-METERS. [ENGLISH » FOREIGN 


Telegraphic Address: For Prices and Particulars, apply to National Telephone: 


“METER LONDON.” ¥. w. CHURCH, Secretary, 238, KINGSLAND ROAD, LONDON, NE. o. 142 DALSTON. 
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—— Manufacturers of 


KS, LUMPS &T71/€ 


OF sae 2a 4 6 oa eee © 8 On EE em Oe by ae : 


‘|/COAL TAR PRODUCTS. 


Benzol, Toluol, Solvent Naphtha, Creosote Oils, Grease Oils, Carbolic Acid, 
Crude Creosote Salts, Granulated (Crude) Naphthalene, Sublimed Naphtha- 
lene, Anthracene, Refined Tar, Pitch, also Sulphate of Ammonia. 


For Prices apply tt the SOUTH METROPOLITAN GAS COMPANY, 
Works: ORDNANCE WHARF, 709, OLD KENT ROAD, LONDON, S.E. 


EAST GREENWICH, LONDON, S.E. Telegraphic Address: ‘*‘METROGAS, LONDON.” 


— 























RICHAHRDSON’S | 


PLUTONIC CEMENT 


(POWDER OR PASTE). 


The FIRST and BEST for the Repair of RETORTS, OVENS, MUFFLES, &c., 
INVALUABLE IN ALL GAS-WORKS. 





{ 















Full Particulars and Samples on application to the Sole Manufacturers :— 


THE “PLUTONIC” CEMENT CO., BISSELL STREET, bIRMINGHAM. 


Telegrams: *“* PLUTONIC, BIRMINGHAM." 
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